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ABSTRACT
Internationalisation has become part of the daily life of most small and medium sized
enterprises (SME) in Europe. The internationalisation of enterprises is a dynamic
phenomenon and is in this thesis studied as one specific example of change processes in
the development of SMEs.
Previous research on internationalisation has largely been explorative, most often
without any modelling of causal relationships, and with insufficient definitions of
concepts. The dominating dynamic models have been based on the assumption of un i-
directional changes in small steps, and only cross sectional data have been used.
The present research is one of the first where longitudinal date is available for
studying the process of internationalisation. The data comes from a panel consisting of
1700 SMEs from 7 countries in Europe where each firm is observed 4 or 5 times in the
period 1991-95. Around 47% ofthe enterprises in the panel exhibit development of
their export quota which can be explained by an incremental change modeL.
Importantly, an almost equally large proportion, 45% ofthe enterprises, exhibit
fluctuations in their export quota which can not be explained by the incremental change
models. Although variations have been found, the non-incremental change patterns are
significantly represented in all countries, all size classes of enterprises and in all
industry sectors; and can therefore be considered to be general features -- not patterns
associated with specific sub groups of enterprises.
The causal analyses of factors influencing export orientation were not able to identify
a temporally stable regression model for export quota. The endogenous variable market
iv
extension has been found to be influenced by four composite measures: external
interaction (+), available capacity (-), employment (+), and manager capabilities (+).
Measured by growth in total sale, there is clear evidence that the non-regular change
patterns of export quotas can not be regarded as indicators of failure. On the contrary,
the results suggest that the non-regular change patterns identifY enterprises which
successfully use adaptation and flexibility to their competitive advantage.
An initial model was build on previous research where conceptualisation and
relationships have mainly been tested with cross-sectional data. This model did not
stand up to a test with longitudinal data. The discrepancy between cross sectional and
longitudinal modelling indicates that there is a qualitative difference in what can be
deduced from research based on one observation and multiple observations. The same
conclusion can be derived from the fact that factor analyses as well as path analyses
produced different results when the yearly data sets were analysed separately or
concurrently.
v
CONTENTS
ACKNOWLEDGEMENT
ABSTRACT
1 INTRODUCTION .............................................................................................................................1
1.1 THE MAIN ISSUES OF THE RESEARCH .......................... .......... ........................... ...... ...... ...... ... ..... ... ... 1
1.1.1 Dynamics and change processes. ........ ........ .................... .......... ........................ ................. ..1
1.1.2 Internationalisation and exporting.......................................................................................2
1.1.3 The small business perspective............................................................................................. 4
1.2 RELEVANCE OF THE RESEARCH TOPIC .............................................................................................4
1.3 THE PRESENTATION IN THE THESIS..................................................................................................5
2 RESEARCH OBJECTIVE...............................................................................................................8
2.1 CHANGE MODELS ............................................................................................................................8
2.2 DOMINATION OF GRADUAL CHANGE MODELS .................................................................................9
2.3 INITIAL QUESTIONS ....... ..... ......... ........ ................................................... ......... .......................... .... 10
3 PREVIOUS RESEARCII...............................................................................................................13
3.1 THE SIZE OF THE ENTERPRISE AND INTERNATIONALISATION .. ............ ....... ...... .... ... ......... .............. 14
3.1.1 Small and medium sized enterprises ...................................................................................14
3.1.2 Internationalisation and exporting...... .............................................................. ............... ..16
3.2 THEORY PERSPECTIVES .................................................................................................................18
3.2.1 Perspectives and internationalisation models ........................... ............ .............................18
3.2.2 The market perspective .............................................................. ........................................20
3.2.3 The firm perspective... ........... .... ......................................... ........ ..............................24
3.2.4 The entrepreneur perspective ........................................... ...............................30
3.3 SCOPE OF INTERNATIONALISATION ...............................................................................................33
3.4 CHANGE MODELS.......................................... ................................................................................35
vi
3.4.i
3.4.2
Classifcation of change models.
Stages of internationalisation....
.............................................35
.....40
3.4.3 Incremental and continuous change models......... ............................................................. 4i
3.5 PREVIOUS EMPIRICAL RESEARCH ..................................................................................................42
3.5.1 Review contributions .......................................................................................................... 42
3.5.2 Research strategies ............................................................................................................. 43
3.6 SUMMARy.....................................................................................................................................46
4 OPERATIONAL FRAEWORK ................................................................................................48
4.1 RESEARCH MODEL ........................................................................................................................48
4.1.1 Scope of internationalisation........................... ................. .............. .... .... .... .... ... .... .............48
4.1.2 Theory perspective..............................................................................................................49
4.1.3 Change model..................................................................................................................... 51
4.1.4 Change modes..................................................................................................................... 58
4.1.5 Output oriented model........................................................................................................ 59
4.2 CONCEPTUAL MODEL ....................................................................................................................60
4.3 DYNAMIC ANALYTIC MODEL........................................................................................................ 64
4.4 HyPOTHESES.................................................................................................................................67
4.4.1 Existence of distinct change patterns..................................................................................68
4.4.2 Factors influencing type of change pattern ........................................................................69
4.4.3 Export orientation and ensuing change patterns................................................................73
4.4.4 Export orientation and total peiformance ..........................................................................74
4.4.5 Opportunistic behaviour patterns .......................................................................................75
4.5 ALTERNATIVE EXPLANATORY FACTORS........................................................................................ 76
5 METHODOLOGY OF DATA COLLECTION ...........................................................................78
5.1 DATA REQUIREMENTS...................................................................................................................78
5.2 MEETING THE DATA REQUIREMENTS............................................................................................. 79
5.3 PROCEDURE FOR ESTABLISHING THE QUESTIONNAIRE ..................................................................82
5.3.1 lvfain research model ............82
vii
5.3.2 Main concepts.......................................................... .. ....................................................... 83
5.3.3 Measures and scales..................................................
5.3.4 Translation of the questionnaire................................
.................................................86
................................................87
5.4 DATA COLLECTING PROCEDURE....................................................................................................87
5.4.i Selection of the sample................ ........................................................... ........................ ....87
5.4.2 Yearly national surveys....................................................................................................... 88
5.5 CONSOLIDATION OF DATA.............................................................................................................89
5.5.1 Identifcation of enteiprises .. ............. .................................................. ..................... ...... ....90
5.5.2 Consistency control............................................................................................................90
5.5.3 Missing countries and observations....................................................................................90
5.6 OUTLINE OF THE DATA SET ...........................................................................................................91
5.7 IDEAL VERSUS AVAILABLE DATA ..................................................................................................92
6 MEASUREMENT MODEL...................................... .....................................................................94
6.1 INTRODUCTION .............................................................................................................................94
6.2 THEORETICAL MEASUREMENT MODEL ..........................................................................................96
6.2.1 Enteiprise/Entrepreneur (EN)........................................ .................................................... 96
6.2.2 Export stimuli (ST) ......................................................... ..................... ............................... 99
6.2.3 External interaction (IN)..................................................................................................100
6.2.4 Export orientation (EO) ...................................................................................................102
6.2.5 Peiformance (TP) ............................................................................................................104
6.3 DYNAMIC ASPECTS .....................................................................................................................104
6.3.1 Continuity in measures and concepts ...............................................................................104
6.3.2 Depicting changes ............................................................................................................105
6.3.3 First and second order change patterns .......................................,...................................106
6.3.4 Stable entelprises..............................................................................................................107
6.3.5 Handling random fluctuations .................. ........ ........................................... ............. ..... ..1 08
6.3.6 Factor analysis under dynamic conditions.. ....................................................................109
6.4 EXTERNAL INTERACTION ............................................................................................................110
6.5 MARKET EXTENSION ........................................ ...........................................................................110
viii
6.6 HOME REGION OF ENTERPRISES ..................................................................................................112
6.7 PERFORMANCE............................................................................................................................112
7 EMPIRICAL MEASUREMENT MODEL.................................................................................114
7.1 DEVELOPMENT PATTERNS IN EXPORT REGULARITY... ..... ....... .............. ....... .... .......... ........ .......... 114
7.1.1 Changes in export quota.. .... ............ .................................... .......... ................................. .114
7.1.2 Changes in total export sale ................................................ ............................................122
7.1.3 Conclusion on change patterns................. ...... .......................................... ....................... 124
7.1.4 Dynamic patterns of entrepreneur characteristics ...........................................................125
7.1.5 Interpretation of factors.......... .... ...... ..... ..... ..... ................... .................... ...... ................... .129
7.1.6 Enterprise characteristics. .... ........................... ......... ........... ......................... ....... ............ .166
7.1.7 Combined structural measurement model................ ............................................ ........ ... .135
7.2 EXPORT STIMULI .........................................................................................................................136
7.2.i Factor ana~vsis .................................................................................................................136
7.2.2 Correlation betweenftictors .............................................................................................138
7.3 EXTERNAL INTERACTION ............................................................................................................138
7.4 FINAL MEASUREMENT MODEL...................................................................................................140
7.5 CONCLUDING REMARKS..............................................................................................................142
8 CAUSAL ANALYSIS ...................................................................................................................144
8.1 CATEGORIES OF ENTERPRISES AND EXPORT ORIENTATION.. ....... ....... .... ...... .... ... ......................... 144
8.1.1 Change in export quota... .... .... ... ......................... ............................................................ .144
8.i.2 Change in market extension........................................................... .................. .................145
8.1.3 Consequence for jùrther analyses................. .... ........................................................ ... .... .147
8.2 REDUCED SET OF VARIABLES AND EXPORT ORIENTATION ...........................................................147
8.3 FINAL MODEL.............................................................................................................................150
8.3.i Total panel............................................................................................
Influence of ftimily ownership.. ...................................
.....................151
....................1578.3.2
833
834
Influence of region.............................. ....................................158
.............................10Influence ()( industry sector.............
ix
8.4 EXPORT ORIENTATION AND ADAPTATION OF THE ENTERPRISE .................................................... 161
8.5 EXPORT ORIENTATION AND TOTAL PERFORMANCE .....................................................................165
8.5.1 Export regularity and export quota .................................. ........ ........................................ i66
8.5.2 Export regularity and market extension .......................................... ......................... ........i67
8.5.3 Total sales.........................................................................................................................i69
8.5.4 Export regularity and total sales .............. ........... ............................ ....... ............. ..... ... ..... i69
9 DISCUSSION ................................................................................................................................171
9.1 VALIDITY ....................................................................................................................................171
9.1.1 External validity - composition of sample. ......... .......... ........ ... .... ................ ....... ..... ......... 171
9.1.2 Construct validity..............................................................................................................178
9.1.3 Statistical validity .............................................................................................................186
9.1.4 Model representing hypotheses ..... ......................................... .................... ....... .............. .189
9.2 RELIABILITy..................................................................................................................... .......... 191
9.3 SUPPORT FOR HYPOTHESES .........................................................................................................192
9.4 INTERPRETATION OF RESULTS.....................................................................................................198
9.4.1 Total assessment ofhypothesis testing................................................................................19
9.4.2 Gradual change model.....................................................................................................200
9.4.3 Adaptation of m odes ......................................................................................................... 201
9.4.4 Individualistic andflexible SMEs .....................................................................................202
9.4.5 Other possible explanations.............................................................................................. 203
10. CONCLUSION ...........................................................................................................................204
10.1 RETURNING TO THE INITAL QUESTIONS - MAIN FINDINGS ...........................................................204
10.2 CONTRIBUTIONS TO THE ACADEMIC DEBATE ............................................................................... 207
10.3 IMPLICATIONS TO METHODOLOGY ...............................................................................................209
10.4 IMPLICATIONS TO POLICY ............................................................................................................212
10.5 LESSONS TO THE ACADEMIC .............................................................................. ........................213
10.6 LESSONS TO THE PRACTITIONER ....................................................................... ..........................215
10.7 EpILOGUi: .......................................................................................................... .........................216
x
POST SCRIPTUM............................................................................................................................218
LITERATURE ..................................................................................................................................219
APPENDICES
THE INTERSTRATOS PROJECT AND DATA SET ...................................................................................235
2 SUMMARY OF PREVIOUS RESEARCH ON INTERNATIONALISATION AND EXPORTING .......................... 243
3 VARIABLES USED TO MEASURE CONCEPTS.......................................................................................256
4 ANALYSIS OF EXPORT REGULARITY .................................................................................................264
5 DETAILS OF DESCRIPTIVE STATISTICAL ANALYSES .. ............ .... ............................. .......... .... ............. 277
6 DETAILS OF CAUSAL STATISTICAL ANALySES..................................................................................301
FIGURES
Figure 1.1 Export orientation process in a hierarchy of change models....................................................3
Figure 3.1 Three dimensions for discussing research on internationalisation ..........................................14
Figure 3.2 Theory perspectives of relevance for internationalisation models .................. ... ........ ......... ..... 19
Figure 3.3 The Uppsala model of the internationalisation process of the firm.........................................25
Figure 4.1 Generalised change pattern. Uni-directional and stepwise change of internationalisation .....52
Figure 4.2 First order change patterns ......................................................................................................55
Figure 4.3 Second order change patterns.................................................................................................56
Figure 4.4 Conceptual model of expoli orientation.. ........ ............. ...... ......... ....... ......................... ....... ..... 64
Figure 4.5 Analytical model of change in export orientation - first order change patterns ...................... 65
Figure 4.6 Analytic model of change in export orientation - second order change patterns ... .... ...... .... ...83
Figure 6.1 Entrepreneur characteristics, theoretical measurement model........... ... ........ ........ .... ... ........ ... 97
Figure 6.2 Enterprise characteristics; theoretical measurement modeL.. .... ....... ..... .............. ........ ..........98
Figure 6.3 Export stimuli; theoretical measurement model......................................................................99
Xl
Figure 6.4 External interaction; theoretical measurement model.... .............................. ........ ... .............. 101
Figure 6.5 Export orientation, theoretical measurement model..............................................................103
Figure 6.6 Establishing typologies of change patterns ...... ........... ......... ....... .................. ....... ... .............. 108
Figure 6.7 Categories of export markets.................................................................................................111
Figure 7.1 Enterprises with non-incremental growth patterns of expOli quota .....................................121
Figure 7.2 Summary of stable factors of entrepreneur characteristics...................................................132
Figure 7.3 Stable factors of export stimuli ............................................................................................137
Figure 7.4 Concepts, measures and relationships of causal model. ........... ..... ....... ..... ... .......... ..............141
Figure 8.1 Interaction between exogenous and endogenous variables ...................................................146
Figure 8.2 Ilustration of path analysis, significant relationships. Intermediate modeL. ........................ 149
Figure 8.3 Variables influencing export orientation. Final mode!........................................................153
Figure 8.4 Enterprise adaptation through export orientation .......... ........ ............ ....... ............. ................ 162
Figure 8.5 Export orientation and enterprise characteristics. ....... ........ ..... ...... ... ....... ... .......................... 165
Figure 8.6 Average export quota and categories of change patterns ....... .... ....... .......... .......... ................ 166
Figure 8.8 Average change rates of market index and categories of change patterns ............ ................ 167
Figure 8.7 Export regularity and growth index for total sales ........ ......... ........... ....... ... .......... ................ 169
Figure 9.1 Some alternative explanatory models for correlation between observed cause (X) and
observed effect (Y) ......................................................................................................................... 179
Figure A5.1 Enterprise/entrepreneur characteristics. Initial measurement modeL. .. ............... .............. 286
Figure A5.2 Enterprise/entrepreneur characteristics. Intermediate measurement modeL. 1991 data,
panel firms ......................................................................................................................................288
Figure A5.3 Enterprise/entrepreneur characteristics. Final measurement modeL. .................................289
TABLES
Table 3.1 Three alternative conceptualisations of 'stages of internationalisation' ...................................35
Table 3.2 Process models of organisational change........ ..........................................................................38
Table 4.1 Legend of abbreviations used in Figures 4.5 and 4.6 ...............................................................65
Table 5.1 Number of observed enterprises over the five years of Interstratos project............................ 91
xii
Table 5.2 Cross tabulation of size classes and industry sector - 1991 categories. ....................................92
Table 7.1 Definitions used for first order change categories ..................................................................115
Table 7.2 First order change model of export quota, two observations. Distribution of enterprises. ...116
Table 7.3 Definitions of second order change categories. ......................................................................118
Table 7.4 Second order change model of export quota. Influence of number of observations and
delimitation of stable category. .......................................................................................................119
Table 7.5 Entrepreneur characteristics. Initial factor analysis. ...............................................................127
Table 7.6 Variables loading significantly on factor fl in Table 7.5 .......................................................127
Table 7.7 Summary of stable factors of entrepreneurial characteristics. ................................................129
Table 7.8 Temporally stable factors of export stimulation .....................................................................137
Table 8.1 Regression between exogenous variables and export orientation measures. ..........................148
Table 8.2 Regression between exogenous variables and export orientation measures. Final modeL. .....151
Table 8.3 Export orientation and change in enterprise characteristics....................................................164
Table 8.4 Export orientation and total sale. Main elements of regression statistics ..............................168
Table 9.1 Responding enterprises and number of years participating ....................................................174
Table 9.2 Distribution of nationality of enterprises in panel sample ......................................................175
Table 9.3 Applied methods for assessing reliability ...............................................................................191
Table 9.4 Summary of hypothesis tests ..................................................................................................199
Table AL.l Participants of the Interstratos group ...................................................................................235
Table Al.2 The total Interstratos data set ...............................................................................................236
Table Al.3 Definition of industry sectors and corresponding sector categories.....................................237
Table Al.4 Consolidated international data set. Number of observed enterprises in yearly surveys ....238
Table Al.5 Exporting enterprises in total sample. Number and percentage of observations. ................239
Table Al.6 Applied exchange rates of national currencies to ECU.......................................................241
Table A2.1 Review articles on exporting and internationalisation. .......................................................243
Table A2.2 Publications of empirical research on internationalisation and exporting ..........................246
Table A3.1 Personal characteristics of entrepreneur (ENJ .....................................................................256
Table A3.2 Characteristics of enterprise (EN¡) - General ........................ ............................................... 257
Table A3.3 Variables used to measure enterprise specialisation ............................................................258
xiii
Table A3.5 Export stimuli (ST;).............................................................................................................259
Table A3.4 Export orientation (EO;).......................................................................................................260
Table A3.6 External interaction (IN;) - Distribution ............................................................................... 260
Table A3.7 External interaction (IN;) - Information exchange...............................................................261
Table A3.8 External interaction (INi) - Co-operation.............................................................................262
Table A4.1 Upper and lower limiting factors for fluctuations in stable enterprises ...............................265
Table A4.2 First order change pattern of export quota, two observations. Non-exporters excluded.
Distribution of enterprises, percent.. ......... ......... .............................. ..... ............. ............. ...... ....... ... 266
Table A4.3 Second order change patterns export quota and nationality of enterprises ..........................267
Table A4.4 Second order change patterns export quota and industry sector of enterprises.................... 268
Table A4.5 Second order change patterns export quota and size class 1991 of enterprises ...................269
Table A4.6 Second order change pattern export quota and distance to markets .. ..... ...... ......... ......... .....270
Table A4.7 First order change pattern of export sales, two observations. ............................................271
Table A4.8 Second order change patterns of total export sales. Influence of number of observations and
delimitation of stable category. .......................................................................................................272
Table A4.9 Second order change pattern export quota and most distant export market 1992................273
Table A4.10 Second order change patterns for export quota versus second order change patterns for total
sales.................................................................................................................................................275
Table A5.1 Effect of missing value of variables on calculated value of specialisation index.. ..............282
Table A5.2 Distribution characteristics of specialisation index (SPC;) ........ ....... ........ ..... .... .......... ....... 282
Table A5.3 Variables and factors of entrepreneur and enterprise characteristics. .... ....... ............. ..... ..... 283
Table A5.4 Enterprise characteristics. Correlation coefficients. Panel firms........................................284
Table A5.5 Enterprise characteristics - Error terms and regression terms of initial measurement model,
cf. Figure A5.1................................................................................................................................287
Table A5.6 Measurement models, goodness of fit statistics ........ ............... .......... ............ ......... .... ..... .... 289
Table A5.7 Export stimuli - extraction of stable factors. ........................................................................ 291
Table A5.8 Temporally stable factors of export stimuli. ........................................................................292
Table A5.9 Correlation between expol1 stimulating factors. ..................................................................293
Table A5.10 Assigning weight to scale of co-operation, ordinal scale ................................................... 296
xiv
Table A5.11 Assigning weight to scale of distribution channel contact, ordinal scale............................297
Table A5.12 Distribution characteristics of external interaction,(EXIN;)............................................... 298
Table A5.13 Most distant export market, ordinal scale. .........................................................................299
Table A5.14 Most distant markets. Distribution of enterprises. .............................................................299
Table A5.15 Number of export markets. Distribution of enterprises.....................................................300
Table A6.1 Variable Regio .....................................................................................................................301
Table A6.2 Family ownership, Region and Industry sector versus Export orientation. One way
interactions ....... ... ..... ...... ............ .............. ..... ............. ....... ....... ............ ... ............. ................ ........ ... 302
Table A6.3 Change in export quotas. Family enterprises and region. ........... ........................ ........ ........ 303
Table A6.4 Change in market extension. Family enterprise and region. ...............................................304
Table A6.5 Change in export quotas. Industry sectors and regions. .... ...................... ........................ .... 305
Table A6.6 Change in market extension. Industry sectors and regions. ............. ............ ........ ........... .... 306
Table A6.7 Change in export quotas. Industry sector and family enterprise. ........................................307
Table A6.8 Change in market extension. Industry sector and family enterprise. ..................................308
Table A6.9 Export orientation and potential external factors. Correlation coeffcients. .......................310
Table A6.10 Input to intermediate modeL. Correlation coefficients. ..................................................... 313
Table A6.ii Input to final path modeL. Correlation coefficients. ..........................................................315
Table A6.12 Market extension and family ownership. ...........................................................................317
Table A6.13 Export quota and family ownership. ..................................................................................318
Table A6.14 Effect of location of enterprises. ........................................................................................319
Table A6.15 Effect of industry sectors; 1991/92. ...................................................................................320
Table A6.16 Effect of industry sectors; 1992/93. ...................................................................................321
Table A6.17 Effect of industry sectors; 1993/94. ...................................................................................322
Table A6.18 Effect of industry sectors; 1994/95. ...................................................................................323
Table A6.19 Export regularity and average value of export quota. ........................................................ 324
Table A6.20 Export regularity and level export quota. Analysis of variance. ......................................325
Table A6.21 Export regularity and average values of market extension. ...............................................326
Table A6.22 Export regularity and average values of market extension. Analysis of variance. ............327
Table A6.23a Statistics of regression analysis for i 991-92. ...................................................................328
xv
Table A6.23b Variables for the regression equation 1991-92. ....... ........................................................ 328
Table A6.24a Statistics of regression analysis for 1992-93. .... ...............................................................328
Table A6.24b Variables for the regression equation 1992-93. ...............................................................329
Table A6.25a Statistics of regression analysis for 1993-94. ................................................................... 329
Table A6.25b Variables for the regression equation 1993-94. ...............................................................329
Table A6.26a Statistics of regression analysis for 1994-95....................................................................330
Table A6.26b Variables for the regression equation 1994-95. ...............................................................330
Table A6.27 Average growth in total sales and categories of export regularity. ....................................331
Table A6.28 Normalised growth rates of total sales and categories of export regularity. ......................331
xvi
1 INTRODUCTION
1.1 THE MAIN ISSUES OF THE RESEARCH
In a lecture on research strategy, the Norwegian Nobel Price Laureate in economics,
Professor Trygve Haavelmo, once used a metaphor from forestry, urging his students to
do more coarse logging and not concentrate their efforts solely on trimmingl. The
metaphor is very appropriate for the present research setting. A large number of
variables and the fact that the research leads into unmapped 'terrain' necessitate that the
first step should be to explore the general structural features of the data. Once these are
mapped, they provide a solid basis for further research when analysing the finer details.
1.1.1 Dynamics and change processes
The main challenge of this research endeavour is to explore the dynamics of business
development. A significant part of the dynamic picture is caused by businesses
adapting to random changes in their environment, and random fluctuation of their own
performance. But there is also another part of the dynamic picture which is the result of
an intentional or unintentional development through change processes. Some observers
prefer to depict change processes in enterprises by drawing analogies to life forms.
With such metaphors the notion of small businesses as enterprises that are not yet
'grown up' springs easily to mind. Small and medium-sized enterprises (SMEs) are
seen as early stages of a life cycle. Other observers maintain that the change processes
in enterprises have unique characteristics and follow different paths of development
i Communicated to the author by one of the attending students.
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than any other development process. It is therefore not possible to conclude from
models of life processes as to the 'normal' pattern of the development of enterprises.
No matter which perspective is chosen, the exploration of enterprise development
must start by mapping the actual sequence of change. This must be the basis for gaining
insight into the mechanisms that control the functioning of enterprises. The endeavour
must include a model of the dynamic characteristics of change as well as the factors and
mechanisms of the dynamic process. A main challenge is to distinguish between factors
of a random nature and factors that are part of a sustained development process.
1.1.2 Internationalisation and exporting
In literature on this subject the concept internationalisation has two different
interpretations. One relates to the process of changing the focus of the enterprise from
domestic to cross border venues or activities (i.a. Welch and Luostarinen, 1988). The
second relates to the outcome ofthis process, it is a measure ofthe degree of
international orientation of the enterprise (i.a. OECD, 1996). For both ofthese
approaches, however, understanding depends on the ability to identifY, measure and
analyse the factors which precipitate and sustain the process and therefore influence the
outcome.
It may be argued that internationalisation as a phenomenon is not much different and
not more interesting than expansion from a local market to the distant parts of a
domestic market. In both cases the enterprise must adopt new methods for obtaining
information and distributing products. However, when crossing borders enterprises
have to adapt to new cultural, linguistic and legal environments, which adds a new
dimension to the process compared to a purely domestic expansion. Studying
internationalisation therefore provides insight into a number of phenomena related to
ch01 - 2 -
qualitative adaptation of enterprises, not merely quantitative extensions and
reorientation. The qualitative aspects are not apparent if the cross border dimension is
excluded.
Internationalisation is one of many modes of transformation or change in an
enterprise. The internationalisation process wil always be externally oriented with
internal implications. This is opposed to other types of transformation processes like
organisational development or adaptation of new production technology, which are
examples of internally oriented change processes with external implications. Improved
understanding of the internationalisation process wil therefore also contribute to better
understanding of general change processes in SMEs.
Figure 1.1 Export orientation process in a hierarchy of change models
General
enterprise change models
Trading is the most commonly found form of internationalisation for manufacturing
SMEs (OECD, 1996; ENSR, 1996; Haahti, 1993), and very often the ultimate objective
of other forms of internationalisation (ENSR, 1996). Exporting is also the form of
internationalisation which is most easily and most widely documented (Miesenbock,
1988; Leonidou and Katsakis, 1996). It is therefore both relevant and meaningful to use
exporting as a proxy for internationalisation, and to approach internationalisation within
the general framework of change in enterprises, see Figure i. 1.
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1.1.3 The small business perspective
Over the past few years an increasing number of European small and medium-sized
enterprises (SMEs) have become internationally oriented in their trading and operational
activities. However, most of the literature on internationalisation, educational as well as
research oriented, is based on experiences from large or very large enterprises. For
many purposes the options and problems of internationalisation are the same for SMEs
and large firms. But, by definition SMEs will always control smaller resources and
smaller information networks, and have less specialisation of internal competence. A
small firm will also have less opportunity for foreign placements of key personnel for
control purposes than large enterprises. These arguments are not sufficient to establish
that the internationalisation process of SMEs is different from that of large enterprises.
But they clearly indicate that there is no reason to assume a priori that the same
processes and the same mechanisms of development are active in small and large
enterprises.
Introducing the small business perspective into the research implies recognition of
the fact that the size of the enterprises may be an important explanatory variable, and
that there may be modes of operation which are typical for small business.
1.2 RELEVANCE OF THE RESEARCH TOPIC
The basic purpose of the present research is to examine and analyse the development
process of enterprises. As such, the project has general relevance to the theory of firm
development. However, since the development process to be studied is exporting as one
manifestation of internationalisation, the results will also be of relevance to practitioners
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in the business world, involved in one of the growing number of enterprises that are
somehow engaged in internationalisation and exporting.
In a world where the international aspect of business transactions is also becoming a
topic of growing interest to politicians and governents, the results of the research will
also have relevance for policy making and supportive measures at governent levels.
1.3 THE PRESENTATION IN THE THESIS
Any research report is a description of an analytic tool, and as such a perspective
utilised to model and interpret a section of reality. The model gives structure to
information provided by empirical data by enhancing some and subduing other features.
In this research process patterns which facilitate interpretations of underlying processes
and structures become visible. The validity of such interpretations depends on our
understanding the intrinsic properties of the model as well as our knowing which part of
reality is represented by the empirical data.
There is always a strong interaction between the research model and the research
subject throughout the research process. The initial research model is based on
assumptions concerning the phenomena to be studied. As the research progresses,
insight into the phenomena is improved, which encourages adjustments to and
improvements in the research modeL. This has also been the case for the present
research endeavour. In order to enhance understanding of the model and thereby
interpretations of the research results, the logical development of the research model is
to a certain extent traced in Chapter 3, literature review, and Chapter 4, operational
framework.
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The literature review includes in Appendix 2 tabulated summaries of review articles
and publications of empirical research on exporting. These selected publications cover
a period of three decades and provide an interesting illustration of the slow progress in
this academic field. Similar models, proposals for further research, and criticism are
found throughout the period. This can partly be attributed to the practical restrictions on
establishing data sets that allow studies of phenomena across cultures and over a
sufficiently long period of time.
The work on this thesis stared with the notion that the objective must be to
contribute to an understanding of the phenomenon of internationalisation by verifYing or
refuting the correlation between internationalisation and a number of potentially
influencing factors. As the work progressed, the notion of 'patterns' became more and
more essential to the depiction and interpretation of the internationalisation process.
These patterns can be perceived in many dimensions. There are patterns over time,
where the development of enterprises or factors displays similar temporal fluctuations,
process patterns. There are also patterns of which factors or parameters interact,
structural patterns, which are more or less stable over time. Finally, there are also
patterns which are observable only when the observation is made along the dimension
of enterprises, structural patterns. Adding to the understanding of the importance of
such patterns became an important objective as the work with the thesis progressed.
The process patterns wil typically be studied with output oriented research models.
The structural patterns wil typically be studied with mechanism oriented research
models. As will be discussed later, the first approach has been selected for this study.
The empirical data used here is far more extensive in the number of cases and the
period of observation is much longer than what is normally available in small business
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research. This has been possible through international co-operation in the Interstratos
project. A description of this project as well as a description of the data set is provided
in Chapter 5 and Appendix 1.
In line with the ambition of mapping the main structures and features, most detailed
descriptions and analyses have been presented in appendices. The main body of the text
focuses on the principal elements and conclusions with frequent references to the
appropriate sections of the appendices.
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2 RESEARCH OBJECTIVE
2.1 CHANGE MODELS
One important aspect of business studies has always been to be able to explain how
enterprises change, and what factors influence this change. Some extreme views of the
associated development process hold the process as being deliberate and systematic,
improvised and random, or as being cyclic, pre-programmed and similar to biological
life processes. These views all represent models ofthe mechanisms of development and
the manifestation of the resulting changes.
Since the word 'development' linguistically is often associated with deliberate and
positive changes, the terms 'change process' and 'change model' wil be used in the
present context. A change model is here seen as the model of the factors and the
mechanisms that lead to changes of enterprises, including the manifestation of the
change as measured by performance and stage measurements. The theoretical aspects of
change models wil be further deliberated in Section 3.4.
To reduce the enormous complexity of studying change models at the level of the
total enterprises, changes can be studied at sub-system leveL. One such sub-system can
be defined as the interaction of the enterprise with its environment, and especially that
part of the interaction that crosses borders. Changes of this sub-system, one optional
definition of the internationalisation process, will lead to changes also in other sub-
systems. Therefore increased knowledge on the change processes related to
internationalisation will also contribute to increased knowledge on the change processes
of enterprises in general.
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2.2 DOMINATION OF GRADUAL CHANGE MODELS
A substantial number of models or perspectives have been proposed to describe the
various aspects of transformation or change in the internationalisation of enterprises.
Examples of such are network models (Johannisson, 1995; Joyce et aI, 1995), learning
models (Haveman, 1993), resource based models (Ahokangas, 1995; Nielsen, 1994),
the 'eclectic model' (Dunning, 1988, 1993), stages model of exporting (i.a. Turnbull,
1987), the Uppsala model of internationalisation (Johanson and Vahlne, 1977 and
1990), and life cycle models (Brezis et al., 1993; Hanks et al., 1993). These models are
discussed in detail in Chapter 3, where we shall see that they all are, mostly implicitly,
based on an assumption of incremental and continuous change. The notions of
incremental and continuous change are characteristic for life cycle models as well as
models based on deliberate and systematic mechanisms. The enterprises are assumed
to:
- evolve from a low to a high degree or measure of activity, resources or
commitment
- in small or large steps
- which are all assumed to be uni-directional.
In this respect these models are normative. When incremental growth is assumed to
be the normal pattern of change, decreasing number of employees, decreasing sales or
decreasing exports are, by definition, not normal and are taken as indicators of
malfunctioning or failure.
In real life, however, one often finds enterprises which do not conform with an
assumption of incremental change. Enterprises may export one year, not export the
second and come back to exporting the third year. Likewise, total turnover or
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employment may fluctuate independently or in consort. To some enterprises such
fluctuations or irregularities are normal patters of temporal change in activities. To
other enterprises or at other times (under other conditions) stability, incremental growth
or even (temporary) decline may be normal patterns of change. One major criticism of
the stages models has therefore been the implicit assumption that the enterprise
progresses in a uni-linear fashion through the stages (Strandskov, 1985; Turnbull, 1987;
Leonidou and Katsikeas, 1995: 636).
Any model which is based upon incremental development may not recognise that
there are different patterns of temporal change, and thus lose sight of or neglect
information pertaining to other change patterns.
2.3 INITIAL QUESTIONS
The stimuli to start exporting may be internal and related to different factors such as
excess capacity, uniqueness of the product, the personal interests and competence of the
decision maker, etc. The stimuli may also be external such as a saturated home market,
better prices in export markets, etc. But the most common external stimulus is the
unsolicited order, indicating that the initiation of exporting was an unplanned event.
For the smallest firms, external stimuli for starting exporting are more commonly found
than internal stimuli (Miesenbock, 1988: 45) suggesting a reactive pattern. Miesenbock
in his literature review (op cit.: 44) found that very commonly studies on export
development suggest that enterprises proceed through several stages before being
established as an experienced and stable exporter. Although challenged (Strandskov,
1985; Turnbull, 1987; Andersen, 1993; Leonidou and Katsikeas, 1996) this notion of
development through stages is stil used and supported by contemporary authors (Rao
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and Naidu, 1992; Chetty and Hamilton, 1996; Christensen and Jacobsen, 1996;
Gankema et aI, 1996). But, what happens to the enterprise that never proceeds through
these stages but continues to receive export orders irregularly? What are the factors in
the surroundings of the enterprise that influence the transition from irregular to regular
exporter? Are the intermittent exporters more or less successful, by other measures,
than the stable exporter?
This range of questions outlines the research objective which has four major aspects:
1. to confirm the existence of other change patterns than incremental growth,
2. to analyse the relationship between export regularity and the size of the firm,
3. to identifY external factors that influence export regularity, and to analyse the
relationship between these factors and export regularity, and
4. to analyse how export regularity influences enterprise performance.
Underlying this objective is the assumption that small enterprises may successfully
pursue a strategy that exploits flexibility in lieu of persistence. The manifestation of
flexibility will be that exporting is irregular or intermittent; the manifestation of
persistence will be that exporting is stable or increasing.
The research objective can be further specified by the following questions:
What categories of change patterns can be found for exporting, and how
frequently are the different patterns found?
Which are the internal and external factors that characterise the irregular and
intermittent exporters?
Specifically, is it so that the smallest firms exploit their flexibility by persisting as
irregular or intermittent exporters? If yes, is there a critical enterprise size where
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it is advantageous to go from intermittent to irregular and subsequently stable
exporting?
Are the irregular and intermittent exporters more or less successful by other
measures, such as growth in total sales, than the stable exporters?
Although the research objective focuses on export behaviour, answers to the above
questions will also contribute to a further understanding of the internationalisation
process of SMEs, and to a further understanding of general change mechanisms in
SMEs.
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3 PREVIOUS RESEARCH
The most frequent and persistent criticism of the research on SMEs and
internationalisation is the lack of a common conceptual framework (Bilkey, 1978:33;
Reid, 1981:101-2; Miesenbock, 1988:42; Aaby and Slater, 1989:7; Andersen, 1993:209;
Leonidou, 1995:133; Leonidou and Katsikeas, 1996:542; Li and Cavusgil, 1996:271).
One reason for this is that a large proportion of the empirical research has been and stil
is explorative, Aaby and Slater (1989:23), Gemünden (1991 :48), Leonidou (1995a:150)
and Appendix 2 Table 2.2. One consequence of the lacking common framework is that
there are very few and inadequately defined lines of research which the present research
can be related to. The only option for circumventing this problem is to be exceedingly
precise when defining the context of any research contribution in this field.
The previous research on SME and internationalisation wil be discussed within a
reference system with three main dimensions: The first dimension is the scope of
international operation! including mode, trade flow, organisational structures and
strategies (the venue of change). The second dimension is the theoretical perspective;
such as network, resource base, transaction, learning, innovation, etc., (the mechanisms
of change). The third dimension relates to the change model of the international focus
of the enterprise (the pattern of change). These dimensions are interrelated, in the sense
that some combinations of scope, theory perspective, and change model should be
expected to be more or less frequent than other combinations. Failure to acknowledge
and take these dimensions into account in the research model will unavoidably reduce
i A very similar concept was denoted by the term' aspect of international operation' by Ca10f and
Beamish, (1995:117)
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the transparency of the research model and thus impair the validity of conclusions from
the research. As will be demonstrated later, much of the empirical research on
internationalisation suffers from lack of precision in these matters.
Figure 3.1 Three dimensions for discussing research on internationalisation
Scope of internationalisation
Ordinal scale
Theory perspective
Nominal scale
. . . ". ~ ~ . . . . ':.' . .
Change model
Nominal scale
3.1 THE SIZE OF THE ENTERPRISE AND INTERNATIONALISATION
However, before turning to these three dimensions, it is important to address two
central concepts of this study: that of the size of the enterprise and that of the
internationalisation process.
3.1.1 Small and medium sized enterprises
There is an ongoing discussion on the status of SME research as an independent
discipline or as a sub-section of the more general discipline of business research2. The
2 Personal notes of author from discussions at 8th Nordic Conference of Small Business Research,
Halmstad, 1994, 41 st ICSB World Conference, Stockholm, 1996, and Rencontre de St. Gall, Gottlieben,
1996.
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content of this discussion boils down to two main issues. First of all, is there really any
significance difference in how small and large enterprises conduct business? If so, what
is 'small' in a business context? Secondly, provided that there is a difference between
large and small business, is there also sufficient difference in research methodology to
distinguish SME research as a separate field of research?
The size of the enterprise has been an important parameter in numerous studies
without providing the conclusive answer as to the relationship between size and
exporting or internationalisation (Bilkey, 1978; Miesenbock, 1988; Gemünden, 1991;
Leonidou, 1995a). The fact that we have this ongoing discussion is by itself sufficient
reason to include size as an important parameter in research on internationalisation of
business. It is important to establish if, to what extent, and in case how, size influences
the process. But the discussion is also a reminder of paying attention to the definition of
the concept of size.
A wide variety of indicators have been used to measure the size of enterprises. Storey
(1994: xvi) refers to 16 different British research reports, using 15 different definitions
of 'small enterprise'. The complexity ofthe definitions varies greatly. At one end we
find the multi-dimensional and comprehensive, but ambiguous definition(s), used in the
Bolton report (op.cit.: 9). This authoritative report used one 'economic' definition of
size based on market position, management and ownership; and one 'statistical'
definition based alternatively on employment, turnover, size of production assets, or
ownership of the enterprise. At the other end we find the one dimensional and precise
criterion based on employment (SMEs have less than 250 employees), used in The
European Observatory for SMEs (ENSR, 1996), ignoring the fact that there are obvious
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differences between industry sectors as to what is commonly regarded as a 'small' or
'medium-sized' enterprise.
The multitude of definitions reflect the different contexts in which the definitions are
used (Spilling, 1996: 7), but also that very few authors have paid attention to the need of
standardisation of concept for the sake of validation of results, and of building on
former research (Leonidou and Katsikeas, 1996: 518).
One final, and important aspect of the size measure is highlighted by both Storey
(1994) and Spilling (1996). Irrespective of how the size measure is conceptualised, the
majority of the number of enterprises in Europe (85% to 99.5% according to definition)
belong to the category 'small and medium sized'. These enterprises account for one-
third to one-half of the total employment in the private sector in Europe, depending on
the size criteria used. With this high number of SMEs, totally and relatively, it is hardly
surprising that they constitute a very heterogeneous group. Even before starting an
analysis, it is therefore quite clear that size alone canot explain all possible variations
in patterns and performance. Size effects must always be evaluated in conjunction with
other factors such as total available resources (Walters and Samiee, 1990), available
information (Cafferata and Mensi, 1995), decision mechanisms (Walters and Samiee,
1990), co-operation (Kaufmann, 1995) and managerial characteristics (Manchini and
Prince, 1993).
3.1.2 Internationalisation and exporting
Business has been international for millenniums, but internationalisation of business
as a research topic counts its age in decades, as is also pointed out by Thomas and
Araujo (1986: 138). There is no consensus as to one definition of internationalisation of
a firm, but two main groups of definitions can be found, one process oriented and one
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result oriented, see 3.4.1. Welch and Luostarinen (1988:156) encompass most of the
process oriented definitions by saying that internationalisation is ((the process of
increasing involvement in international operations!!. One recent approach to definition
(Calof and Beamish, 1995: 1 l6) takes conceptualisation one step further by defining
internationalisation as (\the process of adapting firms' operations (strategy, structure,
resource, etc.) to international environments". The first important difference is that this
definition more explicitly includes domestic adaptations necessitated by increasing
competition and opportunities increasing international trade. Secondly, this definition
recognises that the internationalisation process may result in retraction as well as
expansion with respect to international operation.
The result oriented definitions focus on a measure or degree of internationalisation
(ENSR, 1996; Havnes, 1996c; OECD, 1996) along three main dimensions:
a) the proportion of inputs and outputs that are traded across national borders,
b) the proportion of establishments or affliations in foreign countries, and
c) the geographic range and distance of markets and competition.
For both classes of definitions the number of cross border relationships as well as
their strength are vital indicators (Johanson and Matson, 1988:309; Christensen,
1991:61; Welch, 1992).
Among the rapidly increasing literature on SMEs, we also find authors addressing
topics related to the roles and positions of SMEs in the increasingly open world
economy (i.a. Bonaccorsi, 1992; Christensen, 1991; ENSR, 1996; Haahti, 1993;
Hyvärinen, 1992; Miesenbock, 1988; Walters and Samiee, 1990; Westhead, 1995;
Leonidou and Katsikeas, 1996). Measured by the number of articles, exporting is the
facet of internationalisation that has received most attention, see also Appendix 2. This
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research on SME and internationalisation has been characterised as fragmented and only
to a limited degree cumulative (Leonidou and Katsikeas, 1996; Li and Cavusgil, 1995).
On the one hand, this is a clear weakness in this stream of research. But, on the other
hand, this also represents a clear strength since several perspectives and models are
brought in from other fields of research providing other forms of insight than those
provided by main stream perspectives alone, see Section 3.2.
3.2 THEORY PERSPECTIVES
3.2.1 Perspectives and internationalisation models
With the multitude of approaches to research on internationalisation and on SMEs,
there is no single theory which has received universal acceptance (Aaby and Slater,
1989:7). Rather, there are a number of theoretical approaches which may be relevant
for our topic. In most cases such models are incompatible in structure, level of analysis
and/or conceptualisation. However, they all shed light on a section of our problem
(Bilkey, 1978). The purpose of this section is to present those theoretical contributions
that have direct influence on the research model which will be presented in Chapter 4.
There are three main theory perspectives which may be used as a basis for modelling
internationalisation; the market perspective, the firm perspective and the entrepreneur
perspective, see Figure 3.2(a).
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Figure 3.2 Theory perspectives of relevance for internationalisation models
Models of
internationalisation
of the firm
Models of
internationalisation
of the firm
(a) (b)
The entrepreneur perspective focuses on the role and the importance ofthe manager
as change agent of the firm. This role encompasses the motivation for change, the
driving force of the change process, as well as the capacity to introduce innovations.
Very little of the entrepreneur literature addresses internationalisation, although
examples can be found, e.g. Cavusgil and Naor (1987), Bamberger and Weir (1990),
Holtzmüller and Kasper (1990). A section of the entrepreneur literature specifically
points to the dominant role of managers when it comes to growth, development or
change of SMEs, e.g. Davidsson (1989).
The market perspective explores relationships with competitors, suppliers and
customers and focuses on some of the main elements of the firm as an open system.
The market perspective is the realm of the economists. Some of the major, modern
contributors move this perspective towards the firm perspective by introducing the
concept of strategy.
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The firm perspective seeks explanations based on the properties and processes of the
firm. The firm perspective draws on very different disciplines of theory, including e.g.
organisation theory, control theory, network theory, resource-based theory, transaction
cost theory, general theory on change in enterprises, etc.
The firm perspective wil be the starting point for modelling in this study. However,
potentially personal influence, especially from the owner manager, increases with
decreasing size of the firm. The model must therefore consider the effects of the
personal qualifications of the manager. Since internationalisation is one manifestation
of the effects of the firm's interactions in the markets, the model must also consider the
effects of the market. Elements of theories based on the market perspective and the
entrepreneur perspectives wil therefore be included in the model building based on the
firm perspective, see Figure 3.2(b).
We wil briefly present and discuss some central models, which are representative of
major approaches within these outlined perspectives.
3.2.2 The market perspective
The market perspective had very early influence on the direction of the research on
the internationalisation of enterprises. Two central, yet different, approaches have
conceptual frameworks which are important for understanding SME
internationalisation.
Competitive Advantage.
The traditional economists' approach to internationalisation of trade, financing and
production is typically market oriented. Due to differences in resource endowment or
factor productivity, firms in different countries are assumed to gain competitive
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advantage as suppliers of certain products or services. As consumers are assumed
consistently to seek the cheapest supplier, international trade is the inevitable result
(Thomas and Araujo, 1986). The traditional economic approach is deterministic:
abundance in resources or high labour productivity in one country will automatically
give competitive advantage to the firms of that country, which again will be the basis
for export. However, experience shows that factor endowment and productivity alone
are insufficient explanations for patterns of world trade (Porter 1990: 12), and therefore
also insufficient for explaining competitive advantages of industries or firms in specific
countries.
Deterministic theories are insuffcient because" ...firms can and do choose strategies
that differ." (ibid.: 19). Among the factors that determine these strategies are rivalry
and interaction with competitors. Porter observes that successful firms and industries
are not evenly geographically distributed within areas with seemingly identical factor
endowments. Successful industries are found where there are clusters of firms which
are linked horizontally or vertically. International competitive advantage is often
achieved through aggressive domestic competition (ibid.: 151). For this reason we find
countries or even regions within countries with industry sectors which are highly
competitive internationally, while other industries or regions are not competitive,
although external conditions appear to be similar.
The focus of interest for the line of research epitomised by Porter is why" ...firms
based in particular nations achieve international success in distinct segments and
industries.." (ibid.: 18). The purpose is not primarily to explain the process, merely to
explain factors influencing the process and the results, measured at national or industry
leveL. When Porter discusses stages of competitive development, he refers to the
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competitive position of nations: "...the stages are an effort to highlight those attributes
of a nation's industry most important to rising economic prosperity." (ibid.: 545)
For firms which operate internationally, some ofthe factors which influence
competitive advantage are specific to the location of firms, e.g. governent
programmes, industrial clusters, resource endowments. Other factors are system-based,
such as economy of scale, trans-national transfer of knowledge, and the ability to co-
ordinate across borders (ibid.: 60). Porter establishes the relationships between these
factors and measures of success for nations, regions and/or industries.
Porter's contributions to understanding the mechanisms that influence international
competitiveness is significant. His conceptualisation of strategy and comparative
advantage is a merger of the market and the firm perspectives, with the market
perspective as the dominating influence. However, it is important to emphasise that
multinational companies and large scale industries dominate his empirical data. His
conclusions are therefore not necessarily applicable for firms or clusters of firms which
are small domestically and/or internationally.
The Eclectic Paradigm
Dunning's 'eclectic paradigm' (Dunning 1988, 1993) addresses one specific aspect of
internationalisation, that of foreign production. Dunning addresses the problems of how
multi-national enterprises (MNEs) exploit ownership (0) and location (L) advantages
by internalising (I) markets rather than using the traditional international markets. The
eclectic paradigm predicts that the MNE will establish production where it can best
exploit its advantages, as defined by the OLl parameters. This exploitation is only
possible because of market imperfections. It is recognised that the firm may have other
objectives than profit (Dunning, 1993: 55).
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In its latest version, the model is given dynamic properties by introducing two
mechanisms; interaction with other operators in the markets, and time lag between
implementation ofa strategic change and manifestation of the results (ibid.: 53). The
dynamic element implies that the configuration of international production in the future
is an accumulative function of strategic responses to past OLI configurations and past
changes in environment and non-strategic endogenous variables. This is one way of
expressing an incremental change process in firms.
Dunning gives three reasons for this process not being deterministic. Firstly, firms
can choose among a variety of strategic choices, which cannot be ranked due to
incomplete information (ibid.: 56). Secondly, firms wil choose their response in
accordance with other variables than the strategic OLl parameters (ibid.: 94). Thirdly, it
is necessary to distinguish between capability and wilingness ofMNEs to internalise
markets (Dunning, 1988:3). Therefore, in spite of Dunning's claim that the eclectic
paradigm has predictive power, the assumed responses of individual firms wil
inevitably appear to be stochastic to an outside observer. Predictive power can, at best,
be expected for aggregated observations of a large number of similar firms.
One more observation should be made as to the intrinsic properties of the eclectic
modeL. The model implies a rational behaviour by the firms which can only be achieved
with instant and complete information, unlimited information processing capacity and
perfect qualification for evaluating information. This can never be found in reality, but
can best be approximated in large and experienced firms. The eclectic paradigm can
therefore be expected to be better suited for explaining foreign production of large firms
than for small firms, and better suited for experienced firms than for firms staring their
international activities.
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3.2.3 The firm perspective
The firm perspective focuses partly on the properties of the firm, partly on the
mechanisms for adaptation of the firm to its environment. The theories of strategy are
generally applied to describe this adaptation, especially when it is premeditated and
preplanned. However, for the management of SMEs the notion of strategic awareness
may be more appropriate than strategic planning (Gibb and Scott, 1986).
Here the adaptation to the environment will be discussed in the context of
internationalisation. Review articles invariably point to the lack of theory foundation in
current research on SMEs and internationalisation. The same deficiency was also
frequently found in the review of39 recent publications on empirical studies related to
exporting or internationalisation. See Appendix 2.
The Uppsala Model
An early and very influential model is often referred to as 'the Uppsala Model'. This
model was originally presented by Johanson and Vahlne (1977) and later expanded and
modified (Johanson and Vahlne, 1990). One basis of their model is behavioural theory,
another is resource-based theory. The internationalisation process is seen as "...an
interplay between the development of knowledge about foreign markets and operations
on the one hand and an increasing commitment of resources to foreign markets on the
other" (Johanson and Vahlne, 1990: 11). According to the authors, the process aspect of
the model is based on traditional microeconomics and marketing theory. In this respect
the Uppsala Model can be seen as a multi-disciplinary modeL.
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As opposed to Porter's model of competitive advantage, the Uppsala model is an
attempt to explain the development of individual firms. It describes mechanisms for
and predicts patterns of development of the firm, not the competitive position of
industries or nations.
Figure 3.3 The Uppsala model of the internationalisation process of the firm (Johanson and
Vahlne, 1990:12)
Market Commitment
knowledge ~ decisions
Market Current
commitment . activities
State aspects Change aspects
The dynamics of the model is achieved by the 'state aspects' - market knowledge and
market commitment - affecting the 'change aspects' - commitment decisions and current
activities - and vice versa, see Figure 3.3. The cyclic aspect implies that
internationalisation, with a few exceptions, wil be in small steps. This property of the
model can be used to explain two different patterns of internationalisation. The first is
that firms successively increase their commitment to internationalisation, which
addresses the dimension of' aspects of internationalisation'. The firm starts with no
export. Then it commences exporting through independent representatives, followed by
sales subsidiaries and finally it may end up by manufacturing abroad.
The second pattern of internationalisation explained by the Uppsala model is that
firms enter new markets at successively greater 'psychic distance'. Psychic distance is a
complex concept with elements such as language, culture, political system, legal system,
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etc. (Hallén and Wiedersheim-Paul, 1979). The firm is assumed to start
internationalisation in a country where many of these elements are familiar.
Progressively it will search for opportunities in more unfamiliar markets, based on
experience from familiar markets.
One important aspect which is ilustrated by the Uppsala model is that
internationalisation most often is related to manufacturing and sales activities of the
enterprises. Importing is very seldom regarded as a significant part of the
internationalisation process. This can be directly attributed to the dominance in
empirical studies of manufacturing sectors (cf. Appendix 2) where the importance of
procurement is very often not recognised.
The size dimension is not part of the Uppsala modeL. However, the empirical basis
for the model was the internationalisation process of four large manufacturing
corporations.
Innovation-Related Models
Andersen (i 993:212) points to another group of models, where the theory
perspective is strongly linked to the change model dimension through the notion of
stages of internationalisation. He delimit these models by stressing their emphasis on
innovation, and thus uses the term innovation-related models.
The similarity with the Uppsala model lies in the notion of increasing knowledge of
foreign markets and increasing commitment to internationalisation. Cavusgil (1984:54)
ties this to a pattern of three stages of internationalisation - experimental, active and
committed. The last stage often includes foreign investments. In earlier works Cavusgil
used other definition of stages and also included two pre-exporting stages (Cavusgil,
1980, 1982). Bilkey and Tesar use six levels of export involvement as their definition
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of stages of internationalisation, while Czinkota and Johnston define six stages based on
firm experience, and Reid (1981: 1 03) define five stages.
One serious problem of all of these innovation-adaptation models is that they are all
strongly linked to the 'stages models' for the change mode dimension. This mean that
they suffer from an inherent difficulty of operationalising, and thus measuring, the
stages, see Section 3.4.
Industrial Networks
The term 'industrial network' is used here to delimit networks between firms and/or
persons within the business world from all other types of networks. The industrial
networks are the inter-firm structures through which business transactions are
performed, facilitated and/or supported. As pointed out by Mønsted (1995:207) the
dynamics of the network is often equally as important as structural elements for
understanding the network.
Industrial networks can be seen as part ofthe market perspective, focusing on the
relationships between the firm and the other participants in the market. Some network
relationships can also be interpreted as externalisation of the firm's activities, where it
extends and develops beyond its intrinsic resources. The latter types of networks build
on a firm perspective. In line with Figure 3.2(b) it seems fruitful to regard the network
models as a tool for integrating the market perspective and the firm perspective.
The industrial network models point to the importance of interaction between firms.
Several types of relationships can be delineated. A basic distinction can be drawn
between the formalised links established through contractual business agreements
(including purchasing and sale) on the one hand, and informal links with non-committed
exchange of information, advice, suggestion, etc. on the other hand (Courlet and
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Pecqueur, 1991:60; Johanson and Mattson, 1988:305 ff). To SMEs, with limited
resources which can be dedicated to specific tasks and limited capacity for market
intelligence, networks can replace internal resources and capacities of large firms. In
this respect internationalisation ofthe firm wil be very closely related to the firm's
capability of establishing and sustaining a cross-border network (Christensen, 1991:61;
Johanson and Mattson, 1988:309; Welch, 1992).
Since internationalisation is strongly related to the firm's cross border network
relations, understanding of the dynamics of industrial networks is important for
understanding the internationalisation process. One significant property of network
relationships is that they are based on mutual trust. Developing strong relationships wil
therefore take time and effort. For the same reason it also takes time and effort to
replace relationships. Except for during times of crisis, the dynamics of networks can
therefore be characterised as 'stable and changing' (Johanson and Mattson, 1988:306).
The position of the firm in the industrial network is the cumulative result of previous
network activities. External stimuli to develop the firm or its position in the network
come through the network and are interpreted within the concepts used by the network.
As a consequence, the majority of these stimuli will relate to duplications or
extrapolations of ongoing activities in the network. Both of these mechanisms support
the notion of consistent development.
Strategy in SMEs
The strategy perspective explicitly includes decision and choice as mechanisms and
explanatory factors in the long term development of the firm. A development model
based on strategy will therefore not be deterministic.
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The objective of strategy is to improve the firm's future competitive position through
long range adaptation of resources of the firm in conformance with the expected future
demands for its products and services. This can be construed as a development process
which may, on the one hand, be a premeditated and deliberate planing process. On the
other hand, strategy has also been perceived to be the emerging accumulated effect of all
activities of the firm3. This defines a range of conceptual interpretations of strategy
from frameworks for decisions or plans for actions, through the activities for adapting or
reorienting resources and to the long range consequences of activities (see e.g.
Mintzberg,1994).
The planning dimension of strategy can only be meaningful when there is a rational
decision process (discussed in detail by Moyeen, 1997) which can only be achieved in
theory. In the real world the conditions for fully rational decisions can not be met.
However, large firms have far better possibilities than SMEs to approximate the
requirements for rationality. The difference in available information and capacity for
information processing and decision making can possibly explain why small firms tend
to be activity oriented in their development process (Gibbs and Scott, 1987), while large
firms have the potential to be more planning oriented. Even when there is an absence of
strategic planning procedures, the development process of SMEs will often be
characterised by a degree of strategic awareness, as pointed out by Gibb and Scott
(op.cit). This awareness may often be suffcient for a small firm to achieve the
objectives of strategy.
3 The strategy can have no effect and has no meaning as an explanatory factor for the management of
a firm if it is merely interpreted as the accumulated effect of actions of the firm. Therefore to be a part of
the control system of a firm, strategy must as a minimum include a function for long range co-ordinating
of the activities.
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Unfortunately there is no conclusive evidence on the influence of planning and
formulated strategies on performance for SMEs (Moyeen, 1997). Even when positive
correlation is reported between planning and performance, the studies are mostly
insuffcient for identifYing the direction of any causality.
The basic features of operationalisation of strategic planning encompass description
of current situation or status of the firm, often by pointing out weak and strong points
relative to competitors. Furthermore, there is an assessment of future demand for the
services or products of the firm and of the required resources or capabilities to meet
these demands. In this operationalisation the purpose of the strategy is to outline how to
fill the gap between present and future situations, that is desired resources, capabilities
and market orientation, and thereby gain sustainable competitive advantage (Porter,
1991).
Without being totally preclusive, the strategy approach tend to counteract one of the
acclaimed strong features of SMEs, their flexibility (see e.g. Fiegenbaum and Karnani,
1991: 11 1) and ability to rapidly identifY and exploit opportunities (Bhide, 1994: 150).
3.2.4 The entrepreneur perspective
There are several important reasons for including the entrepreneur perspective in this
discussion. First of all, in small enterprises decisions as well as the implementation of
decisions are very often strongly influenced by the decision maker and the decision
maker's personal characteristics (Reid, 1981: 1 02; Gibb and Scott, 1986). Secondly,
during the internationalisation process there will be events that dramatically change the
course of development of the enterprise, very closely related to other change events
discussed as part of the entrepreneurial concept. Thirdly, international operation is
increasingly being recognised as an option from the starting point of a new enterprise
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(McDougal, 1989; Christens en and Jacobsen, 1996; Sylvest and Lindholm, 1997).
Internationalisation becomes part of the entrepreneurial event of starting up the
enterprise.
Internationalisation and entrepreneurship
Internationalisation is rarely addressed in the entrepreneurship. Nevertheless, as
discussed in connection with Figure 3.2, certain aspects of internationalisation can be
seen as acts of entrepreneurship. In this connection we use the definition by Campbell
(1992:22) based on Schumpeter that "...an entrepreneurial act is the act of carring out
new combinations". In Schumpeter's (1961:66) own conceptualisation, the new
combinations may be the introduction of a new product, new technology, entering new
markets, securing new sources for the supply of raw material, or changing the
organisation of industry. According to Schumpeter, entering the international market
will therefore represent an entrepreneurial act for the firm. When the firm develops its
international activities at later stages, it wil alternate between extending present
activities on existing foreign markets (managerial activities) and venturing to new
markets or new modes of operation (entrepreneurial activities).
One distinction between managerial activities and entrepreneurial activities is that the
latter is a discontinuity ranging in size from a quantum jump to a tiny increment
(Bygrave 1 989b: 11). When the increments decrease in size, entrepreneurial activities
will gradually go over to managerial activities without any distinct bordering line.
Covin and Slevin (1991 :7) observe that" ...firms with entrepreneurial postures are risk
taking, innovative, and proactive", which also can be used as a guide for distinguishing
between managerial and entrepreneurial activities.
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Initially entrepreneurship was discussed in terms of the personal qualities or
activities of the entrepreneur. Covin and Slevin (op. cit.) show that similar concepts
may be used to discuss firm behaviour. This focuses on the option of seeing
entrepreneurship either as traits of the individual, or as patterns of activity or behaviour.
This choice will again decide operationalisation of concepts and basically what is
analysed (Sandberg, 1992:79). Irrespective of the focus, manifestations of
entrepreneurial activities wil tend to appear at unpredictable times and their
manifestations will vary.
Due to their different capacities and qualities for securing and processing
information, different possibilities for influence by individual entrepreneurs, as well as
different capabilities for rapid changes, it is reasonable to expect that entrepreneurial
activities wil play different roles for the internationalisation of small and large firms
(Reid 1981: 109). However, both types of development can be expected to be found in
all size classes of firms.
The discussion in this section has demonstrated that three different perspectives are
required when exploring and analysing the internationalisation processes of SMEs. The
market perspective provides the mechanisms for adaptation to competition and
exploitation of opportunities; the firm perspective provides the conceptual basis for
development of resources, strategy formulation and change mechanisms; and the
entrepreneur perspective provides the notion of innovative changes and the vital role of
the entrepreneur in any change process.
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3.3 SCOPE OF INTERNATIONALISATION
No matter if internationalisation is defined as process or result oriented, as discussed
above, internationalisation will always be observed in association with particular fields
of activities within the value chain of the enterprise. Occasionally internationalisation is
part of the primary activities: logistics, manufacturing, distribution, or service;
occasionally part of the support activities: procurement, financing, provision of
information, technology development, (cf. Porter, 1985:36). There are close
relationships between these functions, with the potentiality for being mutually
supportive as well as mutual substitutes: A strong purchasing function may strengthen
the competitive position of manufacturing, or alternatively replace manufacturing
through outsourcing to foreign suppliers; close relations with foreign customers may be
the basis for strengthening the product development and domestic manufacturing, or for
establishing foreign manufacturing facilities; and so on.
In internationalisation research, the most important (frequent) scopes of
internationalisation are the various conceptualisations of exporting and corresponding
organisation of the distribution chain (Welch and Luostarinen, 1984:157; Miesenbock,
1988). Other important scopes of internationalisation are related to manufacturing
abroad, procurement of technology, or the establishment of international supply chains,
cf. electronics.
Importantly, though, the different scopes require different operational and
organisational approaches, capacities, and capabilities from the enterprises. These
parameters as well as access to and control of necessary knowledge, information and
resources are areas which are closely related to the size of enterprises.
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The different scopes of internationalisation also represent different levels of
commitment, whether measured as levels of investments, time horizon or as exposure to
risk. Within one scope of internationalisation each enterprise may develop from a low
to a high level of international involvement and vice versa. Finally, one enterprise may
be at different levels of international commitment or involvement for different products.
The aggregate sum of commitment, though, represents one dimension of the degree of
internationalisation, as expressed by the output oriented definition, see below.
This approach to conceptualising the dimension of 'scope of internationalisation'
very closely resembles the most commonly found categories delimiting the stages of
internationalisation, see discussion in Section 3.3.2. These stages are all interpreted as
increasing levels of international engagement or commitment, which means that the
stages of internationalisation are ordinal scales for measuring increasing international
involvement or commitment, a 'degree of internationalisation' .
Common to most definitions delimiting the categories of the stages models in
internationalisation is that they are not based on theoretical deliberations (see also
Turnbull, 1983: 174; Andersen, 1993:224-5). To illustrate the span of such definitions
three examples are presented below, representing a time span of 20 years:
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Table 3.1 Three alternative conceptualisations of 'stages of internationalisation '
Stage Johanson and
Wiedersheim-Paul19754
Czinkota and Johnston 19815 Leonždou and Katsikeas
19966 - Export stages
1 No regular export activity The unwilling firm Pre-engagement
3
Export via independent The uninterested firm
representatives (agents)
Establishment of an The interested firm
overseas sales subsidiary
Overseas production / The experimenting firm
manufacturing units
Initial2
Advanced
4
5 The semi-experienced firm
6 The experienced large
exporter
These definitions represent different approaches to conceptualisation. The table is a
good ilustration of the incompatibility of the stages proposed by different authors. The
definitions can only exceptionally be used to identifY equivalent stages, and the
numbering of the stages serves only the purpose of internal names within each author's
modeL.
3.4 CHANGE MODELS
3.4.1 Classification of change models
Four ideal-type development theories
A theoretical approach to discussing change processes and change models is
presented by Van de Ven and Poole (1995). They point to two dimensions of the
change process. The first dimension relates to the number of participants in the change
4 Referenced by Andersen (1993:210)
5 Referenced by Miesenbock (1988:44)
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process, single or multiple. The other dimension relates to the degree of innovation in
the introduced changes, represented by the dichotomy of prescribed (extrapolation) or
constructed (quantum leap) change (ibid.:520). The authors distinguish between four
ideal-type models, which represent typologies of change patterns. The four types are
derived from combination of two dichotomous concepts: the number of participants in
the change process - one or several; and the type of programming mechanism -
prescribed programme or free, intentional wilL. However, these concepts are not
operationalised nor empirically tested. Further more, they are not contextually
developed along the lines of internationalisation.
A one-participant model seeks the mechanisms for change within the enterprise only.
The external factors will in these models represent conditions (resources, opportunities,
threats, restrictions, etc.) under which the internal process functions. The internal
process may be taken as an 'immanent programme', whereby the enterprise follows a
prescribed life cycle. A large number of the stages models belong to this ideal-type
model, namely those models that explain change by intrinsic characteristics of the
enterprise, the manager, products, internal resources, etc.
The internal process may also be taken as a 'purposeful enactment' whereby the
enterprise implements predefined goals, here denoted teleological models. Business
strategy models belong to this class of models.
The one-participant change models envisage the environment as passive in relation to
the change process. There is no external discriminating action in favour or disfavour of
any specific enterprise nor towards individual actions taken by any enterprise.
6 Leonidou and Katsikeas (1996:532)
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In multiple-participant models we find two-way relationships and interaction
between the enterprise and environment variables. Evolution models have multiple
participants and prescribed change modes. The changes occur when entities in a
designated population compete for scarce resources in a repetitive sequence of variation,
selection and retention events. The dynamic development of the demographic
properties can be calculated by probabilistic methods in such models, but not the
development of one individual entity. Innovation-adaptation models with stage
definitions (Andersen, 1993:223) as well as the Uppsala model (Johanson and Vahlne,
1990) are examples of evolutionary models.
In dialectic niodels the interactions with the environment are pictured as
confrontations or conflicts where the enterprises are assumed to have a free choice of
actions. These actions by the enterprise provoke reactions from entities in the
environment and vice versa. From these competing events the synthesis evolves which
prescribes the direction of the change process. (ibid.:520-1). All four ideal-type change
models are seen as repeating chains of events which are fundamentally different for each
type. Once the chain of events is completed, the organisation has completed one change
cycle and is at the starting point of a new change cycle.
Van de Ven and Poole contend that these four ideal-type change processes are rarely
found in a 'pure' form. Usually change processes wil be modelled as a combination of
elements from two or more of these basic forms. Such combinations are claimed by the
authors to potentially describe all types of change processes.
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Table 3.2 Process niodels of organisational change?
Mode of change
Prescribed Constructive
Evolution Dialectic
Multiple Population scarcity Pluralism
entities Environmental selection Confrontation
Unit of Competition Conflict
change Life cycle Teleology
Single Immanent programme Purposeful enactment
entity Regulation Social construction
Compliant adaptation Consensus
However, there is no mechanism in the original four ideal-type models to explain
changes which are not driven by immanent programmes, nor by competitive
confrontations, nor by predefined goals. Such changes are found among enterprises
which are reactive in the sense that they are responding to actual changes in markets,
but proactive in the sense that they are constantly alert, actively searching for and
exploiting opportunities, and prepared to expose themselves to new situations as well as
to adapt to new situations at short notice. Such mechanisms are opportunistic8 since the
enterprises constantly search for new opportunities through new combinations of market
intelligence and their own capabilities.
The model of Van de Yen and Poole has not been tested empirically. Neither has
there been presented any empirical evidence in support of life cycle models, which
generally serve the purpose of illustrative metaphors.
The original chart presented by Van de Yen and Poole (1995:520) is represented by
the white area of Table 3.2. These change mechanisms focus on environmental
7 Adapted from Van de Ven and Poole (1995:520)
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constraints and the efforts of the enterprises to overcome these, often termed 'push
mechanisms'. The shaded area, introduced by this author, represents changes driven by
opportunistic mechanisms, which are different from programmes, goals or conflicts, e.g.
entrepreneuriaL. The focus here is on mechanisms exploiting opportunities in the
environment, often termed 'pull mechanisms'.
One final observation is that single entity change models are more appealing for their
simplicity than for their ability of realistic modelling ofthe situation of SMEs. No SME
can be envisaged as existing in a void without external influence.
Process oriented and output oriented models
Aside from these four ideal-type models, any process can be studied in two
alternative perspectives (Havnes, 1994:13): in view ofthe results or outcomes ofthe
process, or in view of the process mechanisms and relationships themselves. From a
researcher's point of view both perspectives are equally interesting. The process itself
will be studied to provide understanding of the mechanisms, structures and constraints
that control or influence the change process. The outcomes of the process will be
studied to provide methods for predicting the effects of the process, given a certain
condition or set of independent variables. There is, of course, a direct causal
relationship between the process and its outcome. But understanding the process does
not necessarily provide the tools for predicting outcomes, and adequate tools for
predicting outcomes do not necessarily require detailed understanding of the process
which produces the outcome.
8 Dwyer (1992:21) referring to the Pappas Report (Australian Manufacturing Council, 1990) uses the
term 'opportunistic exporters' to denote enterprises that are primarily oriented towards domestic markets
and have small export sales. However, this is a quite different concept from that applied here.
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The important point is, however, that these two perspectives require different types
of data. Process oriented models require data which are rich in detail, preferably
without predefined structuring and not necessarily representative for other individuals.
Such data are associated with case studies. Output oriented models require data which
are representative for the total population where detail is traded for general validity.
This is generally found in survey type data.
3.4.2 Stages of Internationalisation
The concept 'stages of internationalisation' has been mentioned or discussed in
several connections. The stages model is appealing by its simplicity and that it
intuitively seems reasonable. When interpreted as a change model, as originally
intended, the stages models of internationalisation belongs to the life cycle category or
evolution category of change models according to the nomenclature of Van de Ven and
Poole (1995:520). There is an assumed immanent programme for progression of the
enterprise through the various stages, but little acceptance of the 'regression' element
where enterprises often decline and grow episodically. By describing 'stages of
internationalisation' and the factors that contribute to the internationalisation, this
approach is, explicitly or implicitly, based on a process modeL.
The criticism based on insufficient conceptualisation has already been mentioned.
Another criticism is the ambiguity caused by a firm possibly being at different stages for
different products, different departments or in different markets (Turnbull, 1987: 174).
Another aspect that has received criticism (i.a. Watson, 1995:35) is the deterministic
interpretation of the development, the idea that the firm must follow a certain sequence
of steps (Johanson and Vahlne, 1990: 14). If firms jump stages or retract back to earlier
stages one of the important manifestations ofthe model will be missing.
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When comparing the various stages models, it is a striking common feature that more
emphasis is placed on explaining the process of internationalisation than on the attempts
to identifY the motives or stimuli for internationalisation. Consequently, any predictive
power of a model will most likely be related to how firms develop, rather than explain
which firms internationalise or under which conditions firms will internationalise.
In spite of its central role and more than 20 years of research efforts, a
comprehensive review of empirical studies and review articles on internationalisation
failed to produce general and conclusive empirical support for the stages model as a
general model of dynamic behaviour of enterprises, see 3.5 and Appendix 2.
3.4.3 Incremental and continuous change models
The various theoretical perspectives have implications for the dynamic properties of
associated change models. These implications stem from intrinsic properties related to
conceptualisation, mechanisms and assumed relationships of the models. Some
examples wil clarifY this.
Network models assume that there is a communication network between individual
enterprises. Relationships within the network extend beyond contractually regulated
business arrangements, providing a considerable influence through relationships built on
trust. An existing network therefore represents an 'investment' and a starting point for
developing new branches and nodes. However, this development depends on building
trust between new partners, which takes time. Any change in the network will therefore
appear, to the outside observer, as happening slowly and in small steps from a starting
point of an existing network.
The four ideal-type change models of Van de Yen and Poole, discussed above, all
envisage stepwise small changes in continuous cycles.
ch03 - 41 -
The accumulation of market knowledge and increased commitments of the Uppsala
model is explicitly assumed to be in small steps.
It is equally important that the steps of these change processes are all assumed to
involve more knowledge, more resources, more network relationship, more exporting,
etc. As discussed in Chapter 2, this describes change models which are all basically
incremental and uni-directional. No alternative development mode is envisaged for the
enterprises.
In this respect these models are normative. When continuous and incremental
growth is assumed to be the norm; decreasing number of employees, decreasing sales or
decreasing exports are regarded as not normal and are interpreted as indicators of
malfunctioning or failure (Turnbull, 1987: 172; Havnes, 1996d:2).
3.5 PREVIOUS EMPIRICAL RESEARCH
3.5.1 Review contributions
There have been a number of review articles on internationalisation and exporting,
see Appendix 2 Table A2. 1. There are a few points where these authors are in complete
concord over a period ranging from 1978 to 1996. First of all, longitudinal data and
longitudinal analyses are required to study the internationalisation process, but hardly
ever can examples be found of longitudinal testing of the hypothesised processes"
Secondly, the internationalisation process itself is complex and the variables as well as
relationships are multi-dimensionaL. Many diverging and contradicting results are
reported in empirical studies which have been attributed to one or several of the
elements:
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. differences in populations which are not accounted for,
. insufficient definitions of concepts,
. using one dimensional variables,
. too simplistic relationship models.
There are diverging opinions as to the support for the stages modeL. Criticism has
been directed towards conceptualisation of stages as well as design of test procedures,
and the deterministic approach to the development process (Turnbull, 1987; Andersen,
1993; Leonidou, 1995b; Leonidou and Katsikeas, 1996). Even though this author does
not share their opinion, see discussion in Section 3.5.2, it should also be mentioned that
several of the reviewing authors are satisfied that a version of the stages model has been
supported (Reid, 1981; Thomas and Araujo, 1986; Miesenbock, 1988). One reason for
this discrepancy could be failure by these authors to distinguish between 'stages' as a
process concept and 'stages' as a measuring scale concept, cf. the introduction to this
chapter.
3.5.2 Research strategies
A review of reports on 39 empirical studies related to exporting and
internationalisation, see Appendix 2 Table A2.2, reveals some interesting points about
the present status of this research. These reports cover publications made over 15 years,
1981 to 1996. Some of the early, and frequently cited, publications are not included
since they are covered by the majority of the review articles summarised in Table A2. 1.
This is by no means a complete listing of research publications within this field, but the
selection is sufficiently wide and comprehensive to give a very good representation of
the state of the ar for this field of research.
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Research design
The vast majority, 33 studies, used only data collected at one point of time. Only
three studies used observations from more than three points in time. The first 33 studies
used some type of cross-sectional analyses, while the two of the studies with access to
longitudinal data used repeated cross-sectional analyses. In other words, only one of
these 39 analyses used a combination of data collection and statistical analyses that
would enable tracing development of individual enterprises.
Of the 39 studies, as many as 32 used data from only one country or even from a part
of one country. Three studies made comparisons based on data from two countries; and
three compared enterprises from more than three countries. There is therefore hardly
any control for cultural effects, nor for the effects of market size and market vicinity.
A majority of 28 the studies do specifY the industry sectors oftheir population, which
almost invariably are manufacturing industries. However, none of the studies explicitly
analyse for the effects of industry sector specific influence on export performance
measures.
The selection procedures for the included enterprises are generally not very clearly
stated. When it is described, it is mostly some variation of a random selection
procedure. However, many countries lack complete central census data on enterprises,
leaving telephone directories, 'membership rosters', etc. as the only sources for
identifying the total population of enterprises. Selection procedures and composition of
samples are both very critical for external validity, and hence for the possibility of
comparing as well as generalising results from empirical studies.
Size has been defined as a relevant and tested or discussed parameter in 23 of the
studies. In total, 29 of the publications made size-related definitions of their population
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of enterprises which clearly relate the study to small and medium-sized enterprises.
However, the definition of size varies both in relation to measure (employees, turn-over,
ownership, affiliations) and in relation to limiting values of the size measures.
Research model
The research ambitions revealed by the choice of research designs seems to be quite
modest. As expressed by Leonidou (1995a: 1 50) "Despite a substantial body of
contributions on the subject, the conceptual, methodological and empirical analyses
revealed that the bulk of current research is still at the identification and
conceptualisation stages,... ". The majority of the efforts are concentrated on
identifYing a correlation between a set of independent variables and the chosen measure
of export performance9. ((... the dominant approach has been to classifY the firms into
stages and then examine firm characteristics associated with each stage using correlation
type analysis.~~ (Calof and Beamish, 1995: 118). Another frequent approach is to
establish profies of exporters as opposed to non-exporters, i.e. a typology approach.
Only six ofthe 39 studies attempted to analyse dynamic properties ofthe
internationalisation process, invariably 'testing' a version of the stages modeL. One
common trait of these tests is that they demonstrate that enterprises may be classified
according to the criteria used to define the categories. Some authors also establish a
relationship between stage categories and other variables. But generally the progress of
the enterprise through the stages is not established. This focus on the stages model as
categories of increasing internationalisation is synonymous to establishing an ordinal
9 In this connection initiation of exporting is considered to be one measure of export performance.
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scale for measuring internationalisation (Hair et aL. 1992:6), and far from establishing a
dynamic model of the internationalisation process.
The studies which claim to test causality almost invariably refrained from validating
conclusions based on relationships with observations of time sequence. Only one study
used genuine longitudinal data in combination with time-series analytical techniques
(Christens en and Jacobsen, 1996). In addition one study used retrospective data to
validate time relationships between cause and effect (Calof and Beamish, 1995).
3.6 SUMMARY
Some of the ambiguity of the discussion around internationalisation of SMEs can be
attributed to the lack of conceptualisation. First of all the categories or scale of the
variables delimiting the enterprises of the samples are either not consistent or
ambiguous. Secondly the internationalisation concept, when used, is often only
implicitly defined, and very seldom discussed. And finally, analyses are often based on
stages models with arbitrary definition of the number and delimÍtation of the stages.
However, the most important criticism must be that although theory development for
a long time has focused on the internationalisation process, virtually none of the
empirical studies could possibly test a hypothesis on the dynamic properties ofthe
process due to deficiencies in their research design. By using only one point of
observation earlier research has been able to prove a correlation between a number of
factors and various measures of increasing degree of internationalisation. It has also
provided a number of criteria for establishing alternative ordinal scales - stages - for
measuring the degree of internationalisation. But virtually no empirical evidence has
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been presented which may link or describe the dynamic progression of the enterprise in
the internationalisation process.
A thorough survey of review articles as well as recent publications on empirical
research, see Appendix 2, shows that with only three exceptions (Gankema et al., 1996;
Christens en and Jacobsen, 1996; Rao and Naidu, 1992), empirical support is found only
for non-dynamic relationships between the independent variables and the various
operationalisations of internationalisation.
Alternative theory perspectives to the stages model have only to a very limited extent
been the basis for empirical research on SMEs and the internationalisation process. One
important common feature of most of the applied theoretical perspectives is their
implicitly assumed pattern of incremental and continuous change. Any model based
upon this assumption wil fail to recognise other patterns of temporal change, and may
therefore lose sight of information pertaining to other change patterns.
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4 OPERATIONAL FRAMEWORK
4.1 RESEARCH MODEL
The description of the research model utilised in this thesis consists of two main
parts. The first part is the conceptual model describing the concepts and the
hypothesised relationships between these. The second part develops the conceptual
model into an analytical model using the same concepts and relationships but also
taking into account the time sequence of the observations. Building on the conceptual
model, the analytic model describes how the time element is included in the
computation.
4.1.1 Scope of internationalisation
As developed in the previous chapters, internationalisation is viewed as one specific
change process within the enterprise; and exporting is being used as the proxy for
internationalisation (cf. Welch and Luostarinen, 1988: i 57). In this respect the scope of
internationalisation is the exporting activity; including starting up, developing, and
ending export sales. To improve conceptual clarity, the object of sale is further
restricted to physical products.
It must be clearly recognised that when exporting is chosen as a proxy for
internationalisation, the number of dimensions of this concept is drastically reduced,
improving clarity but sacrificing validity. To a certain degree the effect of this sacrifice
is reduced by including some of the dimensions of internationalisation, such as
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information channels, co-operation and distribution channels, in the model as
independent variables.
Two alternative measures are available for exporting, the absolute value of export
sales and the value of export sales relative to total sales, by other authors also denoted as
'export intensity', 'export rate' or 'export quota'. The last term is used in this study.
It is reasonable to assume that there is a close relationship between the cross-border
commitment! associated with a high export quota and the cross-border commitment
associated with a 'high degree' of internationalisation when more dimensions are
included in the latter concept. The reason is that high export quota will also necessarily
be associated with extensive information flow, cross-border capital flow, and cross-
border organisational aspects. These are all important dimensions of an extensive
internationalisation concept.
One further advantage in limiting the scope of internationalisation to exporting is that
by doing so, results will be comparable with a large section of earlier research on
internationalisation and the internationalisation process.
4.1.2 Theory perspective
There is no clear guide as to a 'proper' or 'correct' choice of theory perspective.
Previous research has been characterised as lacking theoretical foundation, see 3.6, and
offers little guidance in this respect. As discussed in Chapter 3, there is a clear
disadvantage in choosing a narrow theoretical platform. This study ofthe
i Cross-border commitment is understood as irreversible investments in time or money to facilitate
activities that transcend the borders of the home country of the enterprise.
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internationalisation process will therefore include contributions from different
perspectives.
The basis for the research model, which wil be presented here, is the firm
perspective with a strong influx of ideas from network theory and learning models. The
roles of markets as venues of competition as well as meeting places with customers and
sources of information are observed by including concepts and mechanisms from the
market perspective. Finally, the innovative aspects and creative search for new
opportunities, as well as discarding of inferior practices, can be depicted by central
elements ofthe entrepreneurial theory.
Returning once again to Chapter 3 and the review of previous research contributions,
two major criticisms were put forward regarding a large par of the empirical research
on internationalisation: first of all on the very narrow approach to conceptualisation and
the use of simple models, and secondly on a very low degree of precision as to
definition of the theoretical basis. Both of these criticisms wil be considered in
developing the research modeL.
Once again it must be emphasised that the chosen approach gives advantages as well
as disadvantages. The most important disadvantage is that the coherence of the
theoretical model may be eroded by incompatibilities when concepts and relationships
are derived from different theoretical perspectives. To avoid this requires a high degree
of specificity when defining concepts, relationships and corresponding areas of
applicability. The most important advantage is that the model will be more
comprehensive and take into account more dimensions than if it had been based on one
theoretical perspective alone.
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4.1.3 Change model
Incremental change pattern
The dominating concept of change models encountered in research on
internationalisation has been some version of a gradual incremental modeL. The general
dynamic property of this change model can be expressed as depicted in Figure 4.1
(Havnes, 1994:3), which was the theoretical starting point of the present study. There
are three types of changes included in this manifestation of the development process.
The start-up phase may represent barely measurable changes in any continuous and
absolute measure of internationalisation, such as the difference in export sales in two
consecutive intervals. Nevertheless, such changes represent the dichotomy of not being
and being internationally active.
A jump phase will be observed when major increases in international activity take
place over a short interval of time. An example of this type of change would be entry
into a large number of new foreign markets, e.g. increasing the geographic scope, in a
short and intensive campaign. Changes of this type would be observable as jumps on a
continuous measuring scale of internationalisation.
Common to both of these types of changes is that they represent reorientation of the
activities of the enterprise, requiring innovation. The activities required to accomplish
such changes are frequently denoted' entrepreneurial activities'. If continuous measures
of internationalisation exist, and the relationship between time and the measure of
internationalisation can be described by a mathematical function, the entrepreneurial
phases of the function in Figure 4.1 would be recognised by having first derivatives with
very high or infinite positive values.
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Figure 4.1 Generalised change pattern. Un i-directional and stepwise change of internationalisation
Measure of
internationalisation
Stage 5
Jump in internationalisation,
entrepreneural activity
Stage 4
Stage 3
Stage 2
Incremental
phases
Stage 1
Time
Start-up of internationalisation,
entrepreneurial activity
Incremental phases dominate Figure 4.1. These are intervals where changes over
time are so small that they can be assimilated by the organisation through extrapolation
from previous activities. The procedures for handling such changes are embedded in the
managerial system of the enterprise. The organisation wil experience this type of
development more as adjustments rather than change. The uni-directional element is
caused by the implicit assumption that all increments are positive, that is: 'more',
'better' , 'larger', etc. These phases will be recognised by having finite and positive
first derivatives if mathematical definitions of the growth functions exist.
The measuring scale for internationalisation may conceivably be continuous, such
as a computed index of internationalisation or export sales as percentage of total sales.
However, the scale may also be ordinal, a pre-defined number of categories with a
successively higher degree of internationalisation. This ordinal scale may be derived
from qualitative decision rules, by segmenting a continuous scale, or as a combination
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of these two. All of these three methods have been applied to establish the various
scales known as 'stages of internationalisation' .
Irregular change patterns
As pointed out in Chapter 3, it is not empirically verified whether or to what extent
enterprises conform with a model of un i-linear, incremental growth. On the contrary, it
is quite conceivable that some enterprises, at intervals, will go through periods of
decline or periods of fluctuation, no matter which performance measure is used. By
establishing mutually exclusive categories of change patterns, it is possible to analyse
how common the various change patterns are; what factors influence those change
patterns which are established; and what the effect is on output of various change
patterns.
A minimum of two observations is required to identifY changes. With observations
at two points in time and no other information available, the representation of changes
must be linear, since, under these conditions, linearity is the only possible interpolation
between two points of observation. The interpolation of changes over one interval is the
building block of any temporal description of a change process. By joining successive
building blocks the temporal representation of development evolves. Firstly, the
depiction wil be a broken curve. When more observations are added, the appearance of
the curve will (most often) be smoothed, and information on progression over several
intervals may be used to further smooth the curvilinear representation of the change
process. In order to differentiate changes based on the minimum number of points of
observations and on multiple points of information, the following terms will be used:
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First order models of change are descriptions of changes that are based on
observations at two points in time, that is, changes occurring over one interval of
observation.
Second order models of change are descriptions of changes that are based on
observations at more than two points in time, that is, change patterns which become
visible only when analysing the temporal development over several intervals of
observation.
Provided that a mathematical description of the relationship between time and the
changes exists, the first order change model will be recognised by having a constant as
first derivative and consequently the second derivative will be zero. A second order
change model wil be recognised by having a linear, time dependent first order
derivative, and second derivative different from zero. The minimum requirement for
establishing a first order change model is observations at two points of time. The
minimum requirement for a second order description is observations at three points in
time.
The first order model can identifY that performance changes over time and represent
the changes by linear approximation. The second order model can identifY that the rate
of change varies over time. Higher order models are also feasible, and would identifY
how temporal relationships change over time, e.g. characterise changes in the rate of
change.
A useful metaphor for the first order description of change patterns could be a
photograph, a stil picture. Similarly, the metaphor for the second order description of
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change patterns could be a series of pictures converging into a motion picture when the
intervals between exposures (observations) are reduced.
In first order change patterns all development is pictured as linear. Based on two
observations three principally different categories with two sub-categories are possible:
Figure 4.2 First order change patterns
Measure of
internationalisation
o
1: Increasing
2: Starting
3: Stable
4: Decreasing
5: Stopping
t=1 t=2 Time
increasing, line (1); the measure ofthe second observation is significantly higher
than for the first observation; with sub-category,
starting, line (2); where the measure for the first observation is zero and the
second observation different from zero,
stable, line (3); there are negligible changes between the two observations,
decreasing, line (4); the measure of the second observation is significantly lower
than the first observation; with sub-category,
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stopping, line (5); where the measure for the first observation is different from
zero and the second observation equals zero.
The resulting five categories are depicted in Figure 4.2.
Second order change patterns are recognised by observation over several points in
time. Changes over time may be categorised by five distinctively different dynamic
change patterns as depicted in Figure 4.3. These patterns are generated by selective
combinations of the first order change patterns in Figure 4.2.
Figure 4.3 Second order change patterns
Measure of
internationalisation
1: Increasing
2: Irregular
3: Stable
4: Intermittent
o
5: Decreasing
t=2 t=4 Time
t=l t=3 t=5
The incremental growth pattern, curve (1), will be recognised by an increased value
for the observed variables over the observations, which is a simplified and idealised
version ofthe pattern depicted in Figure 4.1. The inverse change pattern will be the
incremental decline pattern, curve (5). For some enterprises the pattern wil depict a
stable situation, curve (3), with no or only minor change from one observation to the
next. There will, conceivably, also be enterprises with irregular change patterns, curve
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(2). These enterprises are fluctuating between intervals of growth and intervals of
decline. Other enterprises may exhibit even more extreme changes. They have an
intermittent change pattern, curve (4) recognised by the dichotomy of being active and
not being active exporters in several of the observations. These five categories of
change patterns are mutually exclusive.
It is not likely that any enterprise will fully comply with these idealised change
patterns. In addition to the general patterns, there wil also always be small temporal
fluctuations which can be seen as variations over the basic trend or pattern.
Consequently, a definition of stability must allow for differentials between two
observation which are so small that they are most likely caused by random variations,
not by an underlying change process.
In this presentation the term period is used to define the time span between the first
and final observation of the series of observations. This is subdivided into intervals,
being the time span between two consecutive observations. The intervals define the
building blocks of the temporal description.
Second order change patterns require a minimum oftmee observations to be
distinguished from first order change patterns. However, additional observations wil
improve the reliability of the categorisation, see Appendix 4.
The length of observation intervals as well as the number of intervals in the
observation period (the total length of period of analysis) wil strongly influence the
fluctuation that may be expected in the observed patterns. When observed over a long
period of time, most enterprises can be expected to display large variations in one or
more performance parameters; and vice versa for short observation periods. For some
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performance measures expected fluctuations will also be larger than for others. The
length and number of intervals as well as the actual performance measure must therefore
be assessed to establish what changes from one observation to the next can be tolerated
for the change pattern to be classified as 'stable'.
4.1.4 Change modes
The details of the change mechanisms are not the topic of the present study.
However, understanding the mechanisms will facilitate interpretation of the results of
the statistical analyses. A brief outline of the change mechanisms is therefore
warranted.
Following the reasoning behind prescribed change modes, see Table 3.2,
programmes for development of the enterprise are embedded in the enterprise structure.
The factors influencing changes wil be found in enterprise structural factors combined
with environmental elements defining conditions for change, which together initiate the
phases of a programmed sequence. The Uppsala model proposed by Johanson and
Vahlne (1977, 1990) describes this type of mechanism. Changes following the
mechanisms of constructive change modes include the option of managerial planning
and choice in the change modeL. The direction of development is not programmed but
selected at two stages; firstly when defining and redefining the strategy to follow,
secondly when making corrections for divergence from the strategic plan or as response
to actions of competitors. In the context of export orientation Christensen and Jacobsen
(1996:4) describe enterprises where an export strategy was evident when the enterprise
was started. Enterprises that follow the mechanisms of opportunistic change modes do
not pursue preconceived strategies. Changes are perceived as being caused by
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managerial choice, not intrinsic programmes; but the choices are made discriminatory
for each activity in pursuit of opportunities not in accordance with strategic plans and
not in response to competitive actions. Changes in external relationships wil be a result
of changes in export orientation. Miesenbock (1988 :45) mentions that 'unsolicited
orders' were among the most commonly found external factors stimulating start up of
exporting in the studies reviewed by him. An opportunity arises, seemingly fortuitous,
is taken advantage of and wil thus form the basis for new activities. However, it is
also conceivable that later unsolicited orders may come from domestic markets and
(temporarily) impede further development of export sales by filling the total capacity
during one time intervaL.
As underlined by Van de Ven and Poole (1995:524) neither the change modes, nor
their further detailing in change motors, are often found in pure forms. In stead one
should expect to find combinations of change motors used in practical cases.
Consequently, different types of change patterns should be expected for different types
of enterprises and for enterprises in different situations.
4.1.5 Output oriented model
The focus of the present analysis will be on the factors influencing export orientation
and the effects of export orientation on the total performance of the enterprise. The
focus of interest is the export orientation process viewed as one example of a change
process in the enterprise. What are the dynamic properties of this process? What are
the factors influencing the dynamic properties of the export orientation process? And:
what are the influences of the export orientation process on the total results of the
enterprise? By choosing this approach we sacrifice the opportunity to study the
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mechanisms of the process, but gain the opportunity to assess relationships on a
statistical basis and to assess the validity in the sense that results can be identified as
being applicable to categories of enterprises.
4.2 CONCEPTUAL MODEL
The rationale for studying the export orientation process has been presented above.
The conceptual model delineates this process by defining the entities of the process and
the relationships between them. The main elements of the conceptual model, set out in
Figure 4.4, are as follows:
The export orientation process encompasses the mechanisms and activities that
decide how and to what extent the enterprise:
enters foreign markets,
adapts to selling its products in foreign markets,
adapts to selling in one or several foreign markets,
builds procedures to adapt products to foreign customers,
extends and improves market intelligence networks in foreign markets, and
builds distribution systems for products in foreign markets.
The export orientation process includes resource allocation, strategic decision
making, developing administrative procedures, developing co-operation, building
competence, extending information gathering and information interpretation, etc. This
illustrates clearly why export orientation (and internationalisation) is considered to be a
multi -dimensional concept.
The direction of change induced by the export orientation process is not pre-defined.
An enterprise may increase its export involvement as well as decrease it.
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The export stimuli are catalysts for initiation or change in the direction of the export
orientation process. The export stimuli are factors which do not directly intervene with
the mechanisms of the export orientation process. They may be regarded as triggers or
signals to initiate or change export involvement, and will be found internally or
externally.
External factors may be positive with respect to exporting, such as increasing
demand in foreign markets, direct and unsolicited inquiries, increased domestic
competition; or negative, such as cumbersome border formalities, culture and language
differences, etc. Likewise the internal stimuli may be positive or negative. Excess
capacity, good products or personal contacts abroad may stimulate starting or expanding
the export process. Lack of resources, lack of competence or strong risk aversion may
all function as internal negative stimuli in relation to the export orientation process.
The properties of the enterprise and the entrepreneur define the internal
conditions for the export orientation process. A number of these are largely descriptive
parameters, such as nationality, industry sectors, and ownership, which for all practical
purposes are independent of the outcome of, but may influence or restrict, the
internationalisation process. Over short periods these can be regarded as constant
parameters defining the current operational conditions of the process. There are also a
number of internal factors which interact with the export orientation process. These
variables influence the outcome of the process, as well as being influenced by the
outcome of the process. In this respect the enterprise with its personnel, resources,
capacities, competence, experience, and procedures is par of the functional feed back
mechanism in the export orientation process, first described in the Uppsala model by
Johanson and Vahlne (1977: 26), see Figure 3.3.
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A large number of the variables defining the enterprise are closely linked with the
person and personal traits of the entrepreneur. For some purposes it is diffcult to
distinguish between the entrepreneur and the enterprise, for other purposes it not
important to make such distinction. For these reasons measures related to the enterprise
and to the entrepreneur are analysed concurrently to allow for the possibility of
converging these two concepts into one combined concept in the modeL.
External interaction encompasses all interchanges between the enterprise and its
environment. There are three main interrelated categories of such interchange. First of
all there is the materials flow in the distribution chain. Secondly, there is the co-
operation with other enterprises in contractual on non-contractual forms, and thirdly
there is the information flow. The external interaction encompasses many ofthe
instruments for execution of the export orientation process as well as much of the
information required for the decision process. The external interaction is also
influenced by the outcome of the export orientation process. As an example,
information on foreign markets can be obtained directly or as a result of communication
with customers as part of the distribution process. There is therefore a process feed-
back loop also via external interaction.
The export orientation of an enterprise is a multi-dimensional measure of the
results from the export orientation process. As discussed above, we will here use export
orientation as a proxy for internationalisation. The basic measure of export orientation
is the dichotomous variable with the possible values: exporter and non-exporter. Other
important dimensions of the export orientation concept are the relative volume of export
sales, the number of export markets, and the geographical concentration or divergence
of the export markets.
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Total performance is here captured in two dimensions. The first is the total sales of
the enterprise. This is an indicator of the market adaptation, but also of the effciency of
the total value added chain of the enterprise2, and as such has significant practical
implications for the enterprises.3
The second dimension is the change pattern of export orientation over time, the
export regularity. This aggregate measure is based on the analysis of the temporal
variation of export orientation. The objective is first of all to establish to what extent
there are distinct and different change patterns. Secondly, this wil be the basis for
analysing which factors influence the development of change patterns. It is also
important to assess the inter-relationship between these two measures of total
performance.
The complete conceptual model is depicted in Figure 4.4. This describes the process
flow and consequently hypothesised relationships between the concepts. Since this is a
dynamic process, however, the analytic model will be more complex.
2 In a recent study, W icklund (1998 :214-15) concludes that growth in total sales is a good indicator
for the total performance of SMEs.
3 Alternatively employment could have been selected as measure of total performance, but for two
important reasons: Employment is strictly not an output variable, not a measure of performance from the
enterprise point of view. Employment is an input variable, representing a resource or a production
capability. Other factors being constant, employment as a performance measure is closely related to total
sales (Storey, 1994:113).
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Figure 4.4 Conceptual model of export orientation
External interaction
-information exchange
-distribution channels
-co-operation
Export stimuli
-internal
-external
l
Enterprise/entrepreneur
-entrepreneur characteristics
-enterprise characteristics
Export orientation
-export sales quota
-export markets
+
Total performance
-total sales
-export regularity
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4.3 DVNAMIC ANAL VTIC MODEL
In addition to the concepts and relationships between these, the analytical model
must also define how the dynamic element will be included in the analyses.
The first observation defines the starting point of the enterprises, including an initial
state of export orientation. Except for newly stared enterprises, any change process
wil proceed from this starting point, which may be at zero level (no involvement in
export activity). All changes occur as a consequence of activities within the enterprise,
which take place during the time interval between two observations. Changes caused by
these activities cannot be observed before the end of the time intervaL.
Using the same concepts as in the conceptual model, Figure 4.4, the following
abbreviations are applied in the dynamic model:
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Table 4.1 Legend of abbreviations used in Figures 4.5 and 4.6
Export stimuli: STx x=1--n
Entrepreneur/enterprise properties: ENx x=1--n
External interaction: INx x=1--n
Export orientation: EOx x= 1-- n
Export orientation process: EOPx_1.x x = 2-- n
Total performance: TPx x=1--n
Time of observation: tx x=1--n
Interval of change: ICx_1.x x = 2-- n
Number of observations: n
The analytic model of these concepts, corresponding to a first order change model,
see Figure 4.2, is described in Figure 4.5. This model covers the time interval from tii-i
to tii and can be used to plot changes as linear developments, but not to analyse
development patterns over several intervals.
Figure 4.5 Analytical model of change in export orientation - first order change patterns
ien_l,n
I TPn_1 I (3
tn_i tn
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The important difference between the first order change model of Figure 4.5 and the
majority of research models used in previous empirical studies of export development
is that Figure 4.5 includes two points of observation, which enable distinguishing the
initial and final status ofthe variables respectively. Commonly studies of the export
orientation process have only one observation, the initial (tn-I), neglecting the fact that
changes cannot be identified without also including the final (tn) observation of output
variables.
By linking successive observation intervals, the total dynamic model wil be
aggregated from the first order model, as demonstrated by Figures 4.2 and 4.3. The
aggregated dynamic model, suitable for analysing second order change patterns, is
depicted in Figure 4.6
Figure 4.6 Analytic model of change in export orientation - second order change patterns
ien_i,n
æJ ~ i TPn_1 I ll
ti t2 tn_i tn
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The purpose of this total model over all observation intervals is to reflect the
cumulative nature of the change processes. The cumulative nature pertains to external
factors as well as to internal factors. Therefore the model includes relationship links
between all 'external interaction' factors, all 'entrepreneur/enterprise property' factors,
etc. However, the existence, direction or strength of this cumulative effect are not part
of the theoretical models to be tested. These relationships are indicated for ilustrative
purposes in Figure 4.6 as broken arrows, and will only be analysed very briefly.
The important issues for the dynamic model are firstly to ascertain which
relationships display changes that are functions of time; secondly, to establish the
nature of these functions of time. Examples of such time dependent relationships could
be that relationships between variables have similar or equal strength (constant) in all
observations; growth rates of different variables are strongly correlated; or variables
with significant loading in factor analyses remain stable over all observations.
4.4 HYPOTHESES
As documented in Chapter 3, previous research contributions on internationalisation
ofSMEs are characterised by lack of temporal data (Calofand Beamish, 1995;
Leonidou, 1995a), see also Appendix 2, and lack of other than incremental and
continuous change models (Turnbull, 1987; Andersen, 1993; Leonidou and Katsikeas,
1996). The two concepts 'change patterns' and 'export regularity' or any similar
concept are therefore not found in previous empirical research. The practical
consequence is that the hypotheses presented here to a large extent wil extend beyond
the theory foundations provided by previous research. For this reason, it is also
important to explore the possibility that the data may reflect other relationships than
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those expressed by existing theories. The challenge is therefore on the one hand not to
be excessively restricted by the shortcomings of previous research, and on the other
hand to avoid a purely numerical search by statistical analysis.
Some of the hypotheses wil therefore be anchored in previous research, while others
are guided by previous research but are mainly the result of the deliberations of this
researcher.
4.4.1 Existence of distinct change patterns
The first step in the analysis is to establish whether or not there are different dynamic
change patterns in export orientation. The stages models prescribe continuous and uni-
directional development and have received contradicting support in previous studies
(Reid, 1981; Thomas and Araujo, 1986; Turnbull, 1987; Miesenbock, 1988; Andersen,
193; Leonidou, 1995b; Leonidou and Katsikeas, 1996). Porter (i 99 1 :97) points to the
task of strategy to "... maintain a dynamic, not a static balance (with the environment of
the firmJ". However, his focus is on the requirements oflarge firms to ensure
consistency throughout functional departments (ibid. :96), suggesting rational and long
term objectives. Bhide (1994: 150), on the other hand emphasises the ability of
successful entrepreneurs to make quick analyses and decisions in lieu of careful
planning which will enable them to identifY and seize opportunities. No previous
example of empirical testing of the existence of multiple change patterns has been
found. The objective at this point wil therefore be to ascertain to what extent different
change patterns are found among different categories of the enterprises in the sample.
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Consequently the first hypothesis to be tested relates to the premise that the
incremental growth model represents the sole change pattern:
Hi: There exist other change patterns for development of export quota than the
incremental growth pattern.
4.4.2 Factors influencing type of change pattern
Assuming that different change patterns will be found, it is of interest to establish the
factors that may cause enterprises to pursue different development paths. Recognising
the exploratory nature of this investigation, attention wil initially be given to the factors
that are often considered to be the generic properties of the firm: industry sector, size,
and nationality.
Managerial and administrative capacity have been linked to the size of the enterprise
(i.a. Dwyer, 1992; Nooteboom, 1993:288), enhancing the capability of information
handling, planning and controlling the development process. This would be more
compatible with stable and incremental change patterns than with irregular and
intermittent patterns. However, a varying degree of association has been found between
size and export performance in previous empirical studies, see Appendix 2, Table A2.2.
It is also often assumed that flexibility and adaptability decrease with increasing size of
the enterprise (Walters and Samiee, 1990:45; Nooteboom, 1993 :287). Both ofthese
mechanisms would lead to different change patterns for small and large enterprises, with
increasing propensity for deliberate and stable development patterns for increasing size
of enterprises. The hypothesis to be tested will therefore be:
H2,: Small and large enterprises wil exhibit diferent change patterns in their
export quotas.
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Different products meet different market conditions with regard to fluctuation in
demand and relationship to customers (Culpan, 1989). Some products are typically
oriented towards the home market, where proximity to customers and their needs is a
central factor; other products require an export market because home markets are too
small for efficient manufacturing. At an over-all level this leads to the hypothesis that
different products have different markets (Craig, 1993), and thus a different propensity
for export orientation. In practical terms it is impossible to tests a hypothesis at product
leveL. To a certain extent, however, the market differentiation of products is aggregated
at industry sector leveL. Consequently industry sectors wil have different propensity for
export orientation. Previous research on export orientation has mostly neglected this
factor, see Appendix 2. From a strategy perspective Hitt and Tyler (1991 :341) found
supporting evidence that the industry sector has an effect on strategic decisions.
The hypothesis to be tested is therefore:
H2,2: Enterprises from diferent industry sectors wil exhibit diferent change
patterns in their export quotas.
Cultural differences (Schneider and Meyer, 1991), psychic market distance
(Johanson and Vahlne, 1977; Johanson, 1990; Holzmüller and Kasper, 1990), and
domestic market characteristics (Schlegelmilch, 1986a; Porter, 1990; Westhead, 1995)
are all factors which have been studied as potential causes of export development with a
varying degree of empirical support. One common feature of these factors is that they
are all uniquely related to the home country of the enterprises. In relation to export
regularity, differences in distribution costs will produce national specific vulnerability to
fluctuation in prices. Each country will have a unique combination of the factors:
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- language and cultural difference or similarity with major markets,
- relative size of domestic markets to major foreign markets,
- distances and costs to reach major foreign markets,
- similarity of domestic and foreign legal structures.
If such factors dominate the patterns of the export development process, export
development pattern will be different in different countries. Hence the hypothesis to be
tested will be:
H2.: Enterprises from diferent countries wil exhibit diferent change patterns in
their export quotas.
The strategic approach to exporting will be closely related to the ability to
accumulate and interpret export market intelligence and the ability to control sufficient
resources (Cavusgil and Naor, 1987; Ahokangas, 1998). Generally, volatility in
resource allocation in the production systems will be associated with frequent and costly
changes. Most enterprises wil therefore attempt to avoid volatility if possible. Given
the ability to foresee chaiges and to control resources through planing, such ability
will also be directed towards stabilising export sales through planned efforts (Dwyer,
1992; Bhide, 1994).
H2,4 Enterprises with entrepreneurs who put little emphasis on planning wil have a
propensity for intermittent or irregular change patterns of export quotas.
The central role of the entrepreneur on the development of the export orientation has
been examined in numerous studies and over a very long time period (i.a. Reid, 1981;
Johnston and Czinkota, 1986; Schlegelmilch, 1986b; Gomez-Mejia, 1988;
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Holzmüller and Kasper, 1991; Manchini and Prince, 1993; Calof and Beamish, 1995;
Westhead, 1995). Competence, including experience, as well as attitudes and
motivation have been examined by these researchers, and found to be positively related
with export performance. As mentioned above, these studies are all cross-sectionaL. It is
therefore impossible to make any inference of causality or the direction of causality.
The cited analyses also tend to analyse a selected few items related to either
competence, attitudes or motivations. It is therefore impossible to assess which
attribute or which combination of personal attributes of the entrepreneur influences
export orientation. Further insight and guidance for theory development must therefore
be provided by examining the empirical data in a dynamic modeL. Hence the hypothesis
to be tested will be:
H25: The personal attributes of the manager wil interact with development of the
export orientation of the enterprises.
Internal stimuli for changing export orientation (Cavusgil and Nevin, 1981) are
related to competence, products and excess capacity (free resources). Except for the last
one, all of these factors usually require time to develop, or alternatively to change
gradually. The external stimuli are related to factors such as competition in domestic
and foreign markets, unsolicited orders, change in border procedures (Miesenbock,
1988; Sullivan and Bauerschmidt, 1990). For a number of these factors fluctuations are
more frequent and relatively larger than for the internal stimuli factors, therefore:
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H2,6: External stimuli wil dominate over internal stimuli in enterprises with
irregular and intermittent change patterns, while internal stimuli wil dominate
over external stimuli for enterprises with incremental growth, incremental
decline, and stable change patterns.
4.4.3 Export orientation and ensuing change patterns
Since change patterns are conceptually developed for the first time in this study, very
little guidance can be found in previous literature for this section. The approach is
therefore exploratory, but building on onto and extending previous research and theory
development4. This section will focus on the interrelationship between change patterns
and the other measures of export orientation. The rationale for testing out these
relationships, is that most ofthe 'conventional wisdom' on strategy and management
underlines the importance of set objectives, determination and consistency for
maximising performance (Porter, 1990; Mintzberg, 1998; Quinn and Voyer, 1998). On
the other hand our deliberations points to the possible existence of intermittent or
irregular change patterns. It would be an contradiction, and also very critical for the
enterprises, if these are inferior and still commonly found. Therefore following
hypothesis will be tested:
4 An analysis of the temporal development of change patterns would be very interesting. Compliance
with life cycle models of development would, for instance, mean that enterprises would develop their
export sales and 'mature' in a sequence starting with an intermittent change pattern and moving through
an irregular, an incremental growth, and a stable pattern ending up in an incremental decline pattern.
Five observations and a time span of five years, however, are not sufficient to test any hypothesis
regarding life cycles.
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H31: Enterprises with stable or incremental growth change patterns of export quota
wil have a higher average export quota than enterprises with intermittent or
irregular change patterns.
Compliance with a gradual development model would imply that it is more diffcult
and requires more consistent effort to export to distant export markets than to
neighbouring export markets (Reid, 1981; Holzmüller and Kasper, 1990; Johanson,
1990). This would favour regular change patterns in distant export markets.
Intermittent and irregular change patterns would more likely be found among
enterprises which mainly operate in neighbouring export markets.
H32: Enterprises operating in distant export markets wil have a greater propensity
for stable or incremental growth change patterns than enterprises operating in
near export markets. Enterprises with irregular and intermittent change
patterns wil operate predominantly in near export markets.
4.4.4 Export orientation and total performance
The central point of possible existence of non-regular development patterns was
addressed by hypothesis Hi, The other point of central interest stems from the line of
reasoning which views engagement in exporting as a strategy for growth in total sales
(Craig, 1993; Chetty and Hamilton, 1996). One could reason that regularity of
exporting would be associated with commitment, which again has been found to be
associated with superior performance (Cavusgil and Naor, 1987; Walters and Samiee,
1990).
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In a study of exports in newly formed enterprises, Christensen and Jacobsen (1996)
found that enterprises with continuing export had stronger growth in total sales than
non-exporters. It is therefore of interest to ascertain whether enterprises with different
export orientation display different growth rates in total sales. The most direct approach
is to compare growth of export quota with growth in export sales;
H4.¡: Growth in export quota wil be positively correlated with growth in total sales.
However, it is also very interesting to assess the relationship between the change
patterns of export quota and total sales (Paasche and Solem, 1992). Following the same
line of reasoning as above regarding the assumption of exporting as a growth strategy,
consistent export development should lead to increased growth in total sales:
H4.2: Enterprises with stable or incremental growth change patterns of export quota
wil exhibit higher growth in total sales than enterprises with irregular or
intermittent change patterns.
4.4.5 Opportunistic behaviour patterns
The opportunistic behaviour patterns are in a 'pure' form characterised by enterprises
actively searching for and seizing export opportunities without any preconceived,
explicit and specific strategy for products and markets (Johnson and Scholes, 1993:39).
If successful, such an opportunistic event may lead to a new strategy. The commonly
found start-up of exporting as result of an unsolicited order (cf. Miesenbock, 1988) is a
typical example of this.
The enterprises following such strategies wil be reactive in the sense that they adapt
to existing market conditions and opportunities. However, they are also pro active in the
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sense that they actively operate in the market, searching for market information and
using such information creatively to approach new markets and product opportunities,
see Table 3.2. As a transient phenomenon the reaction to opportunity may be one way
of explaining emergent strategies (Johnson and Scholes, 1993:39, Mintzberg, 1998a:15).
As a permanent operational feature such continuous reorientation in markets, cf.
hypothesis Hi, would represent an ineffciency if it was associated with a similar
volatility in the total output, see discussion ofH2,4 above.
Therefore, if the irregular and intermittent change patterns are permanent and not
transient features, the enterprises in these categories must be able to maintain total
stability and control of total sales (stable or incremental growth change patterns) while
experiencing large fluctuations in export quota (intermittent or irregular change
patterns). The fluctuations incurred by large variations of export quotas must be
balanced by mechanisms at sub levels. This reasoning can be refuted by testing the
following hypothesis:
Hs: Enterprises with irregular or intermittent change patterns of export quota wil
have a high propensity for irregular or intermittent change patterns in growth
of total sales.
4.5 ALTERNATIVE EXPLANATORY FACTORS
The testing procedures wil include some factors additional to those discussed in the
outline of the hypotheses. The reasons are partly that the additional factors could
provide alternative explanations, partly that they represent logical extensions of the
theoretical discussions. At the present stage of theory development, the reason for
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including the last factors is to suggest areas for further research rather than to test
theories.
A number of studies have pointed to the significant role of family ownership and
family values for explaining development of enterprises (i.a. Donckels, 1996;
Borneim, 1997). A relationship has also been established between family ownership
and various measures of internationalisation (Donckels and Aerts, 1998). Since family
ownership is more typical for small than for large enterprises (Havnes et. aL., 1992,
1993), the ownership structure will be examined as a potential, alternative, explanatory
factor.
External stimuli require interaction with the environment, and development of
information structures have been identified as an important element of
internationalisation strategies (Ahokangas, 1998). The roles of information channels or
information systems are, however, neglected topics in the reviewed literature, see tables
A2.1 and A2.2 in Appendix 2. The possible interaction between development of
information channels and development of export orientation wil therefore be explored
as a potential, alternative, explanatory factor.
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5 METHODOLOGY OF DATA COLLECTION
5.1 DATA REQUIREMENTS
There is a close connection between the analyses to be made and requirement for
data. This data requirement will be met through the proper selection of the population
to be observed and by the instrument of data collection. There is a clear dependence
between these two issues and the methodology of data collection, which can be deduced
from the hypothesis and theoretical models outlined in Chapter 4.
The focus on an output-oriented model necessitates survey type data. Ideally this
should come from a representative sample of small and medium sized enterprises.
Included in this sample should be a fair number of exporters as well as non-exporters,
all relevant sectors of manufacturing industries and a representative distribution of
nationalities and sizes. In order to reduce the variance due to the effect of random
occurrences of enterprises representing extreme values, the number of observed cases
would need to be very high and the cost of the survey would be prohibitive.
The alternative is to reduce the sample in a systematic way which will ensure
reduced variations during data analysis and statistically significant test results. The
practical solution to this is to focus attention on specific and limited sub-sections of
enterprises, i.e. a stratified sample. Within these strata, selection procedures should
ensure that the resulting sample will be as close to random as practically possible.
The analytic model requires that the same measurements are repeated in each firm at
all points of observation and that the progress over time of each measurement is
monitored in each firm. These requirements necessitate a panel study, where each
ch05 - 78 -
individual enterprise can be identified and followed throughout the period of
observation.
Furthermore, the sample size must reflect the fact that statistical procedures require a
minimum number of observations within each potential category or class of the
analyses. Two important sources of depletion of the initial sample should be
considered. Firstly, response rates of no more that 20% are typically what can be
expected of mail surveys, see Appendix 2. Secondly, the same enterprises cannot be
expected to respond each year. Thirdly, accumulated attrition rates of up to 40-50% can
be expected over a four-year observation period (five observations) according to Storey
(1994) and Isaksen and Spilling (1996).
5.2 MEETING THE DATA REQUIREMENTS
The outlined model and hypotheses pose stringent requirements on the data
collection instrument. As discussed above, mapping of development over time requires
longitudinal data at enterprise level, tracking the development of individual enterprises.
This combination of requirements implies panel data. As we have observed that all
previous research has underlined the importance of multi-dimensional constructs, an
extensive range of variables wil also be required. The task of collecting data meeting
these requirements is large, costly, and time consuming, which is the main reason for
the lack of empirical research based on this type of data.
The tasks of reaching a sufficient population of enterprises and of applying an
extensive questionnaire over a long time period are too large for one person, but may be
overcome by an organisation. This has been the motivating idea behind the
international research collaboration known as the Interstratos project, which has been
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chosen as the tool to overcome the practical problems of research on this scale. The
Interstratos group, see Appendix 1, has been set up as a co-operation of researchers from
eight countries with a common interest in strategies for the internationalisation of small
and medium sized enterprises (SMEs). The main purpose has been to collect
longitudinal data pertinent to analysing SME internationalisation. The author has been
a member ofthe Interstratos group since 1991, project leader for the Norwegian
participation, and responsible for collecting the Norwegian data.
The decision to use the Interatratos data set was the result of a process. This process
had one 'internal' perspective directed towards the research questions and the objectives
of the study. One alternative which was considered was to study a few enterprises in
great detail over a long period of time in a case study approach. As the research
objectives became focused through development of the research questions, it became
clear that data from a large number of enterprises were required, which necessitated a
survey approach.
Simultaneously, the discussions with colleagues from the Interstratos project
provided 'external' input for this process, contributing to focusing the scope of the
research as well as increasing the awareness of the total potential of the Interstratos data
set.
Although the paricipants in the Interstratos group entered the project with different
research models, the common themes of
· focus on SMEs,
. strategies for internationalisation,
· longitudinal development, and
. understanding of main mechanisms (see Figure 5.1),
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ensure overlap between most of the central concepts, and hypothesised relationships.
As a result of this similarity, extensive overlap was found between the variables used in
this thesis and the variables used by the other researchers.
Thus, data collection could be efficiently performed by a common instrument, and
data collected by colleagues in other countries could advantageously be made available
to all participants. The co-operation of the Interstratos group has provided the necessary
administrative structure for controlling data collection over a large geographic area and
over a long period of time. Without such co-operation, the sample would have been
limited to one country.
The negative effect of co-ordinated data collection is that compromises have to be
made, mostly in order to limit the number of questions in the questionnaire. Even so, it
is evident that the final questionnaire includes more questions than the individual
researcher would include for his or her purpose alone 
1 .
In this co-operative effort, each researcher has contributed to the process of
establishing the questionnaire. Furthermore, the responsibility for selection of national
samples have been delegated to the national groups. These have been responsible for
conducting the yearly national surveys, coding of responses, and initial control of data
registration. The author was responsible for these activities in Norway. The individual
researcher has personal responsibility for her or his own research and for the use of the
data in this respect. The Interstratos group shares the responsibility for ensuring
compatibility of data throughout the international data set. This has been achieved
i This actually also has positive effects. As always in research projects, analyses disclose problems
that were not foreseen or given enough weight at planning stages. Data provided through the questions
supplied by other researchers often turn out to be useful to illuminate such unforeseen problems.
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through two project meetings each year with participation of all members of the project
group.
5.3 PROCEDURE FOR ESTABLISHING THE QUESTIONNAIRE
5.3.1 Main research model
The Interstratos research model is a conceptual model incorporating the detailed
models of each researcher. The Interstratos model depicts enterprises as open systems
operating in an environment defined by supply and demand situations for resources,
demand for products, regulations by governents and activities of competitors (Haahti,
1993). These elements constitute the competitive conditions of the enterprises.
The enterprises, often personified by the entrepreneurs, have characteristic attributes
related to generic properties such as nationality and industry sectors, but are also
characterised by internal resources, products, type of production systems, competence,
etc. The choices and activities of the enterprises are further perceived as being strongly
influenced by values and attitudes of the decision maker in addition to her or his
competence and capabilities. The interaction of the external competitive conditions and
utilisation of internal resources determines the competitive position of the enterprise.
Importantly, the enterprises are seen as having the ability and possibility of making
strategic choices to influence their short and long term competitive positions.
Information provided through interaction and co-operation with external parties
provides important input for the decision process.
The consequence of the dynamic approach is that the model focuses on changes and
change processes.
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Figure 5.1 Interstratosframe of reference model (Haahti, 1993:2)
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5.3.2 Main concepts
The main concepts delineate the questionnaire and the variables. This section wil
give an overview of the total Interstratos questionnaire and point out the sections with
deviations from the line of questioning that would have been followed if only the
present research model had been taken into account. There is now also an opportunity
to make a posteriori reflections on the number of questions, their phrasing, and
measuring scales. This is a different issue which is discussed in Chapter 9.
The questionnaire is edited around eight main concepts:
Enterprise characteristics includes a unique identification of each enterprise to
enable analyses at panel leveL. This concept also encompasses the generic properties,
such as nationality, industry sector, ownership and legal structure. In addition variables
are included to record employment, product specialisation and organisation of the
manufacturing line.
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This section of the questions is the same as it would have been if it had been
specially customised for testing the present hypotheses.
Assessment of success factors gives the managers' perception of the importance of a
range of potential success factors, including identification of the most important success
factor. This concept is not used in the present thesis.
Specialisation in products and markets defines the number and focus of products
and markets. This concept also includes measures of the value of total sales, export
sales and sales on local markets.
No compromise has been made in this section regarding phrasing of questions or the
measuring scales. There is, however, always a problem when comparing items related
to accounting or economic values across currencies and over time. This problem is
intrinsic to the issue and not a consequence of the approach to organising data
collection.
Assessed changes in markets previous year once again records the assessment of the
manager. The focus is changes in markets for labour, supplies and finance, as well as
markets for the products of the enterprise. This concept is not used in this thesis.
Assessed changes in competitive position previous year focuses on areas where the
enterprise has experienced changes in competition, how this is influenced by
organisation of markets, and changes in competitive position vis à vis suppliers or
customers. The changes in competitive position are recorded separately for domestic
and foreign markets. This concept is not used in this thesis.
Orientation towards international markets and international operation previous
year is the most extensive of the concepts. It addresses the organisation of the
distribution channels, the countries where export and import markets are found, the
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entry modes, forms of co-operation and choice of domestic or foreign parners. Finally,
assessments are given of factors in favour or disfavour of internationalisation.
The questions on distribution channels and forms of co-operation are more detailed
than what is required for the present modeL. The solution has been to aggregate
responses over several multiple response questions and control questions. This
produced well defined and adequate categorical variables.
The questions mapping the factors in favour and disfavour of internationalisation are
used to identifY external and internal stimuli for exporting. The wording chosen in the
questionnaire deviated to some extent from what would have been chosen for the
purpose of this study alone. The consequence is probably reduced precision, but it is
impossible to assess what the total effect is.
Sources and types of information on internationalisation records topics of
information and which external sources of information and knowledge have been used
during the previous year. Specifically, differentiation is made between use of domestic
and foreign sources of information.
Once again the questions on this item are more detailed than what is required for the
present modeL. The solution was the same as above, aggregating responses over several
multiple response questions and control questions. This produced well defined and
adequate categorical variables.
Personal characteristics and attitudes of the manager/entrepreneur addresses
experiential as well as formal knowledge ofthe entrepreneur along with age and gender.
This concept also includes a set of 12 statements where the manager is asked to indicate
the degree of agreement in order to map attitudes.
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The questions related to characteristics and competencies of the entrepreneur are
much in line with the specific requirements of the present modeL. The line of questions
mapping the attitude of the manager is strongly influenced by the priorities of the other
members of the Interstratos group. The consequence is inadequate and not suffciently
precise measures of motivations for exporting, willingness for risk taking, and openness
to change.
There is also the question of whether or not attitudinal measures can be compared
across language and cultural boundaries. This is again a question of method, and not an
issue related to the organisation of data collection.
5.3.3 Measures and scales
The complete list of variables used to measure the concepts used in the thesis are
specified in Appendix 3. In general, assessments are given on five or three point ordinal
scales. A large number of descriptive data are given in dichotomous format as well as
categorical values, such as name of country.
One specific problem is associated with performance measures. There is an obvious
need to assess success, and the most relevant measure would be profit. However, with
enterprises from different countries with different laws and practices regulating
accounting, profit would constitute a very ambiguous measure. Total sales and change
in total sales have therefore been chosen as economic performance measures.
A second problem arises when comparing economic data of enterprises in different
countries. The solution in the Interstratos project has been to convert sales figures in
domestic currency to ECU. The comparisons of this thesis, however, are made
longitudinally within the same enterprise, and mostly expressed as change indexes.
Fluctuations in exchange rates between national currencies and ECU would potentially
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influence the longitudinal panel comparisons. The values of total sales and export sales
have therefore been converted back to domestic currencies, using the same exchange
rates as initially used when establishing the consolidated data sets, see Appendix 1,
Table Al.5.
5.3.4 Translation of the questionnaire
The original questionnaire was made in English with translation to the languages of
the different countries. The national groups have been responsible for this translation.
Accuracy was assured by blind translation back to English. However, the discussions of
the Interstratos meetings have time and time again iluminated the problems of direct
translation, the significance of the context of the questions, and the relevance of
questions in different countries.
5.4 DATA COLLECTING PROCEDURE
5.4.1 Selection of the sample
All countries have used a common set of guidelines for selection of the sample
of enterprises. First of all, the national samples have been stratified in five size classes
from 1 to 4992 employees with intended equal number of enterprises in each size class.
The rationale has been to ensure a suffcient number of the largest enterprises, which
would hardly have been represented if random selection alone had been used.
Secondly, the sample has been drawn from five pre-defined sectors within
manufacturing industries defined at two digit NACE level, see Appendix 1. The
2 At the time of starting the project, this constituted the size range for the EU definition of SMEs.
Later the defined maximum size of SMEs has been reduced by the EU to 249 employees (ENSR,
1996:51 ).
ch05 - 87 -
purpose of this has been to have a controlled reduction ofthe variation of the data set
while ensuring the possibility of elucidating the effects of technology.
These two dimensions of stratification at national level, each with five categories,
define 25 'cells' of combinations. Within these 'cells' random samples have been
drawn intentionally of 100 enterprises. The procedures for drawing these samples have
been adapted to the practical situation in each country. At one extreme the Norwegian
sample was drawn by the National Bureau of Statistics from their data base of all
Norwegian enterprises in accordance with our specifications as to size categories and
NACE categories. The other extreme is represented by the British situation where no
central data base of enterprises is available and the sample must be drawn from various
address lists, where none can be regarded as complete. Another practical limitation is
represented by the fact that in some of the small countries, fewer than 100 enterprises
were actually available within each cell.
The final guideline for selection of the sample has been to maintain the initial address
list throughout the five-year observation period. The purpose of this has been to
maximise the possibilities of following development within individual enterprises over
the total period.
With these limitations the initial samples (address lists) of between 2000 and 2500
enterprises in each country have been made, totalling ca. 18000 enterprises for the
whole project.
5.4.2 Yearly national surveys
The national surveys were performed in each ofthe years 1991 - 1995.
The questionnaires were mailed with pre-addressed and pre-paid return envelopes
included. All countries have used telephone reminders, two wave mailing, or a
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combination of both, to ensure acceptable response rates. All countries also included a
letter describing the project with a recommendation from an appropriate authority. The
actual response rates indicate national differences as to the propensity to respond to
questionnaires.
The yearly surveys used a fixed reference date (January 10th) for all types of status
data, such as employment. All results and changes, actual or assessed, were similarly
referenced to the previous calendar year. In this way compatibility of data
longitudinally and across countries was maintained although the exact survey dates
differed.
Each country developed coding books according to the actual lay-out of the national
questionnaires. However, the coding of each variable was maintained strictly within the
definitions of the Interstratos variable and record description3. The initial control of
coding was made at national level before transferring the data to centralised
consolidation by the Austrian parner on behalf of the Interstratos group. Consolidation
has been possible because identical record structures have been used in reporting and
transferring the national data.
5.5 CONSOLIDATION OF DATA
Without use of the enterprise identification the consolidated yearly data sets
constitute five cross-sectional data sets, with identical and well-defined composition
from a statistical point of view. As such these give unique possibilities for a wide range
of longitudinal analyses of development at group leveL.
3 A copy of 
the Norwegian coding book (in Norwegian) and of the Interstratos Record Description
(1996) are available from the author on request.
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5.5.1 Identification of enterprises
Each country has assigned an identification number to each enterprise which,
together with country identification, provides an opportunity to combine data from the
same enterprises over all observations. The same variables also allow identification of
enterprises as belonging to the panel sample, see below.
5.5.2 Consistency control
The consolidation process started with a central consistency control performed at two
levels. First of all there has been a (renewed) control of the data range for each variable.
There then followed a logic plausibility control for pre-defined groups of variables.
Whenever data records were not accepted by these controls, survey forms were
rechecked by the national groups and if necessary entries were corrected.
A third level of consistency control has been performed after initial descriptive
analyses revealed outliers which have given cause for renewed control against survey
forms. Thus, the consolidated data set for all years was finalised in November 1996.
5.5.3 Missing countries and observations
During the project financing became a problem for some ofthe partners. The
practical consequence has been that the British partner was not able to provide data from
more than two years, and the Dutch partner was not able to conduct the planned survey
for 1994. The British enterprises are therefore not included in the panel sample. In this
thesis the four Dutch observations are included, thus defining a 'panel firm' as a firm
that has participated in four or five surveys. The justification for this delimitation of the
panel sample is further deliberated in Chapter 7 and Appendix 4.
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5.6 OUTLINE OF THE DATA SET
The main descriptive statistics for the total data set are presented in Appendix 1. The
high number of variables prohibits full documentation of all variables used in the thesis.
However, details are available from the author on request.
Table 5.1 outlines the sample and ilustrates the national differences in the propensity
to respond to questionnaires. This tendency is strengthened when multiple responses
are required for the firms included in the paneL.
Table 5.1 Number of observed enterprises over the five years of Interstratos project.
Number of observations per enterprise
Panel sample
i 2 3 4 5 Total
N % N % N % N % N % N %
Austria 641 11 480 22 335 29 359 40 323 40 2138 20
Belgium 682 12 218 10 103 9 48 5 15 2 1066 10
Netherlands 2822 49 523 24 89 8 20 2 0 o 3454 32
Switzerland 485 8 250 11 143 12 102 11 89 11 1069 10
Norway 359 6 187 9 130 11 83 9 62 8 821 7
Sweden 465 8 341 16 242 21 220 25 260 33 1528 14
Finland 316 6 184 8 120 10 74 8 45 6 739 7
Total 5770 100 2183 100 1162 100 906 100 794 100 10815 100
Table 5.2 gives an overview of the distribution of enterprises in the 25 'cells' defined
by the stratification according to industry sectors and size classes. The table is based on
size class categories in 1991.
The intended even distribution of enterprises would mean 4% of the enterprises
should be found in each celL. The actual numbers indicate a slight over-representation
of the smallest enterprises at the expense of the two largest size categories. There is
also a slight over-representation of enterprises from the mechanical industry sector and
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of the wood and furniture sector. Quite significantly, the distribution of enterprises
from the total data set and the distribution of enterprises in the panel data set are very
similar. There is no indication that the panel data set is different from the total data set
when judged by the stratification variables.
Table 5.2 Cross tabulation of size classes and industry sector - 1991 categories. Cell
total in number (N and percent of tab le total(%).
Size class, TEXT ELEC FOOD WOOD MECH Total
employees N % N % N % N % N % N %
Total sample
1-9 369 8 169 4 262 6 303 7 311 7 1414 31
10-19 160 4 121 3 163 4 226 5 226 5 896 20
20- 49 200 4 174 4 166 4 212 5 280 6 1032 23
50- 99 104 2 101 2 111 2 109 2 195 4 620 14
100-499 96 2 118 3 117 3 72 2 183 4 586 13
Total 929 20 683 15 819 18 922 20 1195 26 4548 100
Panelfirms
1-9 93 7 44 3 86 6 114 9 105 8 442 33
10-19 35 3 42 3 62 5 75 6 59 4 273 21
20- 49 51 4 45 3 57 4 70 5 84 6 307 23
50- 99 17 1 30 2 29 2 36 3 56 4 168 13
100-499 25 2 26 2 30 2 17 1 46 3 144 11
Total 221 17 187 14 264 20 312 23 350 26 1334 100
5.7 IDEAL VERSUS AVAILABLE DATA
There is generally a gap between reality and our desires. So is also the situation with
the available data. The ideal situation would be to specifY a model, deduce all relevant
measures of each concept and express these as questions that would be perfectly
understood by all the respondents. The respondents would, likewise, constitute a
perfectly representative sample of a perfectly defined population. Some of the practical
consequences of deviations from the ideal situation are common to all research. Some
ch05 - 92-
of the' deviation costs' of this study are the consequences of selecting to use the
Interstratos data set. These can be assessed before analysing the data.
The problems associated with using data from different countries should never be
under-estimated. Once the decision has been made to include the cross-cultural
perspective, represented by respondents from different countries, the problems of
understanding questions and interpreting responses have already been accepted. The
fact that the Interstratos project group had native researchers from all countries reduced,
but did not eliminate, the cross-cultural interpretation problem. However, this is not a
problem arising from the fact that Interstratos data were used; it is a common problem
for all cross-cultural research4.
Other sides of this issue are addressed as part of the discussion of validity and
reliability in Chapter 9.
4 In addition to the problems related to interpretation of questions, there are also indications that
reference points of scales measuring values may differ between countries.
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6 MEASUREMENT MODEL
6.1 INTRODUCTION
As discussed above, earlier empirical research has serious shortcomings. The
majority of the studies:
· are cross-sectional and provide very limited insight into the dynamics of the
internationalisation process, and
· are dominated by univariate analyses and provide very limited insights into
reciprocal relationships between the variables.
In attempting to remedy this, the present study is confronted with the consequences of
pursuing a multi-dimensional and longitudinal modeL. The ensuing analytical model is
very complex due to:
. a large number of concepts,
. a large number of measures,
· measures representing incommensurable dimensions of concepts,
. reciprocal relationships.
Previous research, as discussed above, offers little guidance as to structuring of the
analytical modeL. The analyses wiii therefore of necessity include elements of
exploratory research in addition to the confirmatory elements belonging to hypothesis
testing. Two main objectives of the exploratory part of the analysis wil be data
reduction and identification of patterns of relationships that are stable over time.
The analytical part has therefore four distinct steps:
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1. Establishing a theoretical measurement model to test the hypotheses developed
in Chapter 2; based on previous research as discussed and developed in
Chapters 3 and 4, see Figures 4.4 and 4.5. This model wil also explicate the
exogenous variables.
2. Data reduction through
2.1. factor analysis
2.2. multi-dimensional combinations of variables into complex constructs
3. Distinguishing between patterns of relationships between exogenous variables
that are
3. 1 . circumstantial or
3.2. temporally stable
4. Structural equation analyses in two steps
4.1. establishing a measurement model, following up data reduction and
analyses of temporal patterns
4.2. final testing of total model fit.
In this chapter the theoretical measurement model of step one will be established.
Steps two to four will be developed as parts ofthe data analysis in Chapter 7.
The theoretical measurement model defines a hierarchy starting with the concepts,
then defining their elements, and finally listing the variables which provide the actual
measures. The complete list of variables can be found in Appendix 3.
The second stage starts with the actual data and involves the problem of data
reduction. One method used at this stage is factor analysis, which needs to be addressed
specifically due to the problem of stability in factor composition in panel data, see
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below. Some concepts require other approaches to data reduction, such as establishing
measures by the generation of multi-dimensional indexes. The result from the work at
this stage wil be the empirical measurement model, which may be different from the
theoretical modeL. The empirical measurement model wil prepare the data on a format
which is suitable for the causal analyses.
6.2 THEORETICAL MEASUREMENT MODEL
6.2.1 Enterprise/Entrepreneur (EN;)
As discussed above, the two elements, enterprise and entrepreneur, of this concept
are principally different but in practice very strongly correlated, due to the often
dominating role of the manager/entrepreneur of the small enterprise. The theoretical
measurement model wil initially deal with these two elements separately for the
purpose of clarity, and converge the two concepts in the next stage.
Entrepreneur characteristics
The entrepreneur characteristics are defined by three main elements: education level,
experience and attitude. Education level has two measures: age when the manager
completed full-time education, and language capability ofthe management team.
Experience is measured by years in present industry by manager, and weeks abroad by
manager over the past three years. Finally there is a set of 12 varied value statements to
be assessed by the manager. The total structure is depicted in Figure 6.1.
The complete definitions of the 16 variables initially used to measure entrepreneur
characteristics are defined in Appendix 3.
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Figure 6.1 Entrepreneur characteristics, theoretical measurement niodel
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Enterprise characteristics
Five separate elements constitute the enterprise characteristics. Three of these
elements, enterprise size (EMP employment, computed variable), enterprise nationality
(V1 0 1), and ownership! define categories which are included directly in the hypotheses
to be tested. These wil therefore be kept separate from the compounded measure of the
concept' enterprise characteristics'. The remaining elements, which are included in the
measurement of enterprise characteristics, are specialisation and local market
orientation. The structure of the remaining variables is illustrated by Figure 6.2.
i 'Legal form' is often seen as one dimension of' ownership'. However, legal form is most often
decided by specific national legislation related to taxation, liability, subvention, etc.; not by operational
considerations. The combined effects of these elements are best reflected by 'nationality'.
ch06 - 97-
Figure 6.2 Enterprise characteristics; theoretical measurement model
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Specialisation
Specialisation has three main components:
Manufacturing mode provides a measure for the specialisation of the manufacturing
system, that is to which extent the manufacturing system is specially adapted for
specific products. Mass production represents a high degree of specialisation, batch
production less specialisation, while individual production represents the lowest degree
of specialisation of the manufacturing system.
Product range is the second component of specialisation. Manufacturing for stock
and later sale requires general products, while manufacturing to order allows highly
specialised products. Components for stock and later final assembly represent a median
of product specialisation. The other essential part of product specialisation is
represented by the number of products and the degree of focusing on a few main
products.
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Market focus is the last component of specialisation. The first element of market
focus is the number of customers and the extent to which the enterprise concentrates on
the three most important of these. The second element relates to the extent of similar or
different requirements from the customers.
Local market orientation
The measure of local market orientation is simply the percentage of total sales
delivered to customers within a radius of 50 km from the enterprise2.
6.2.2 Export stimuli (ST;)
The measurement model of export stimuli is quite simple, as depicted by Figure 6.3.
There are a number (22) of factors that may potentially be effective. Twelve of these
may be classified as belonging to the external environment of the enterprise, nine factors
relate to internal conditions of the enterprise, while one factor relates both to external
and internal conditions.
Figure 6.3 Export stimuli; theoretical measurement model
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2 The measure does not take into account the possibility of a nearby border, which in any case would
be applicable only to a very small minority of the participating enterprises.
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The complete list and definitions of the factors which may potentially function as
export stimuli are given in Appendix 3. For identification of assumed internal and
external factors, see Appendix 3, Table A3.4.
6.2.3 External interaction (IN;)
The measure of external interaction has three main elements. These represent three
areas of interaction, which partly are complementary and interacting. The most obvious
dimension of external interaction is the distribution systems for raw materials and end
products. These systems are competitive factors in the value adding process. At the
same time the distribution system delimits the markets available to the enterprise.
Parallel to the flow of raw materials, products and services, there is also a flow of
information directly related to these and to the markets. Separated from this distribution
system there is an intelligence system, information exchange, where information is
acquired and exchanged at various more or less formalised 'meeting places' or
'information sources' - but not related to existing markets. Thirdly, many enterprises
have relationships with other enterprises which are more committing and last longer
than usual for the exchange of products. Co-operation is very often defined
contractually, but may also be based on trust and established relationships. In practice,
these three elements are closely related, as indicated in the figure.
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Figure 6.4 External interaction; theoretical measurement model
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Distribution systems
The distribution element has two main factors. The first factor relates to the
existence of intermediaries in the distribution chain, such as agents, distributors or other
companies using the products as components of their own end products. Such
intermediaries will most often reduce investments and risk, and influence the cost
efficiency of the distribution chain; but also function as filters in the information flow.
The other factor relates to the location of the customer or the intermediary,
domestically or abroad. It may be assumed that a domestic customer or intermediary
wil not stimulate an international outlook or approach to the same extent as doing
business directly with or through a foreign counterpart.
Co-operation
In addition to trading of raw materials and end products, enterprises interact with
each other through various forms of co-operation with the purpose of
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internationalisation of activities. The object as well as the partner of this co-operation
may be located domestically or abroad. The objective of co-operation may range from
market activities and product development to manufacturing and administrative
functions. One special objective is associated with sub-supplier relationships, either on
the supply side or on the product side. This factor could alternatively be regarded as
one dimension of the distribution element.
Information exchange
Both distribution and co-operation are based on extensive flow of information. In
addition the enterprise, more or less actively, searches for and uses information from
other sources. Aside from the topic of this information, there are qualitative differences
depending on whether the source of information is located domestically or abroad.
A total of 27 variables are used to measure external interaction.
6.2.4 Export orientation (EO;)
The export orientation process takes place over a period oftime. The outcome of this
process is a change in the export orientation ofthe enterprise, as discussed in Chapter 4.
Three elements will be used to monitor the change in export orientation: the extent of
export sales, the export markets, and the regularity of exporting activities.
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Export sales
Export sales volume is expressed in two different terms: the total value of export
sales per year as an absolute measure; and the value of export sales as a percentage of
total sales per year, export quota, as a relative measure. For both measures values in
national currencies are used. In addition the dichotomous measure exporter/non-
exporter is used in some analyses.
Figure 6.5 Export orientation, theoretical measurement niodel
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Market extension
There are two dimensions to the export market element. The first relates to the
distance to markets where an analogy to concentric 'circles' is used to normalise
'distances' from the different countries. Domestic markets constitute the inner circle,
followed by neighbouring countries, other European countries, and the world markets
outside Europe as the outer circle. This measure is applied to the 'most important'
export country.
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The second measure is the number of countries to which the enterprise had export
sales during the past year.
In combination these two variables capture the most important aspects of the
extension of the export market, see Section 6.5 for a more detailed discussion.
6.2.5 Penormance (TPJ
Total sales
A number of variables are relevant as measures of enterprise performance. However,
total sales or the change in total sales, wil to a large extent reflect the aggregate effect
of all the other measures, cf. discussion in Section 4.2.
Export regularity
Export regularity pertains to the dynamics of development of export sales. This
measure is discussed in detail in Section 4.1.3 and analysed in Chapter 7. Export
regularity depicts total performance at the level of the five-year observation period, see
more detailed discussion in Section 6.7.
6.3 DYNAMIC ASPECTS
6.3.1 Continuity in measures and concepts
The dynamics properties of the theoretical measurement model is realised by
integrating the various sub-models discussed in this chapter in accordance with Figure
4.6. There is, however, the additional feature of stability of the factors. Data reduction
through factor analysis as well as the LISREL measurement model (Bollen, 1989;
Jöreskog and Sörbom, 1995; Hair et aL., 1995) is based on correlation or covariance
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between variables. The observed common features, measured by common correlation
or covariance, are attributed to assumed common factors, also called latent variables in
the LISREL modeL. These common features may, however, be circumstantial: found at
one point of time but not at others. In cross-sectional analyses such circumstantial
correlation or covariance may not be identified. Their effects may at best be observed
as error terms or variance in subsequent analysis.
Since observations are made at five different points in time in this study, it is
possible to identifY combination of variables which exhibit common covariation or
correlation properties over time. These will be termed 'stable patterns of variables' .
One major objective of the data reduction wil be to identifY stable patterns of variables
which wil be used in the later causal analyses.
6.3.2 Depicting changes
As discussed in Section 4.1.3, there are other possible modes of development of
enterprises than incremental growth. Five categories of change patterns were described
for first order and second order change patterns respectively. The procedures for
establishing the categorical measures for these categories are outlined here.
The main problem concerning the dynamic aspects is to define concepts that may
capture and illuminate the characteristics of the changes over the period of observation.
The approach chosen here is to define mutually exclusive and all exhaustive typologies
of change patterns; and to assign each enterprise to one typology. As opposed to the
other parts of the analyses, this approach requires use of the full time series for each
enterprise. There are not enough observations to identifY any shifts in change patterns3.
3 Shifts in change pattern will constitute third order change patterns.
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As discussed in Chapter 4, two levels of change wil be addressed here. First order
change patterns are linear and defined by two observations. Second order change
patterns can be non-linear and require three or more observations. Second order change
patterns can also be seen as combinations of consecutive first order change patterns.
Changes are results of processes which require time. Time wil therefore always be a
critical element of studies of change processes. The length of the intervals between
observations are crucial for interpretation of the magnitude of change.
The panel study comprises a total of five observations for each enterprise. The
number of enterprises available for the analyses increases significantly if it is accepted
that there is a 'missing value' for one or several of these observations. In such cases
changes over two (or more) intervals wil be used.
6.3.3 First and second order change patterns
The first step wil be to classifY the enterprises according to first order change
patterns. For this purpose change rates of exporting wil be calculated for all pairs of
observations for two purposes. This allows first of all the inclusion of cases with
possible missing observations, and secondly the introduction of limitations to the long
term growth which can be acceptable in the stable category.
The discrimination criterion wil be change rates as defined in Appendix 4.
The second order change patterns are established by assessing the combinations of
first order change patterns for each enterprise. Each typology of change pattern is
recognised by a unique combination of first order changes. That is, the incremental
growth category encompasses all enterprises that display stability or growth in all
intervals.
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6.3.4 Stable enterprises
The classification of first order changes is based on the concept of stability with the
addition of starting and stopping. A depiction of the dynamics must therefore be based
on an understanding of stability.
The observations of total sales and export sales are the accumulated sales during the
previous year. The proxy for degree of internationalisation (see 4.1.1) is export quota,
the ratio of export sales and total sales each year.
Relative measures of change will be used throughout the thesis. Changes will then
be expressed as the coeffcient:
X2
L112 =-
Xl
(6.1)
where the indexes identifY the year. The change measure defines a change rate. By
substituting the value 0 with the value 0.0000001 for the variable this change coefficient
will always be valid while maintaining the possibility of unique identification of
instances where the counter or the denominator originally had value 0 (zero), see
discussion in Appendix 1. The interpretation of the resulting scale for changes is
therefore:
~x-:-: 1 signifies stopping
~x-: 1 signifies decline
~x= i signifies stability, no change
~x? 1 signifies growth
~x?? 1 signifies starting
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Figure 6.6 Establishing typologies of change patterns
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6.3.5 Handling random fluctuations
The idealised definition of stability given above, ~x = 1, is not suited for practical
purposes. The reason for this is that there will always be random fluctuations around a
mean value. Enterprises adapt to this type of variation at operational level through the
slack that is always part of business operations. At some rate of variation (~X:: 1),
however, the oscilations or fluctuations become so large that they require special
attention. The operational characteristics of each enterprise and its environment decide
where the line delineating 'random variation' and 'change' should be drawn. For the
purpose of this thesis three 'tolerance bands' defining the width of the stable category
wil be tested out:
Operational limits of random fluctuations
:t 10%
:t 20%
:t 30%
Reference coefficient, 84
0.1
0.2
0.3
4 s=11-LlXI
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The rationale for this definition of the stable category is further deliberated in
Appendix 4.
6.3.6 Factor analysis under dynamic conditions
Factor analysis as a method for data reduction is well tested, but usually encountered
in static situations where all variables are observed at one point in time. In a
longitudinal test situation several observations of the same variables, factors, and
concepts wil be used. When used in further statistical analyses or when a model is
developed to represent consolidation of variables in factors or concepts, it is vital that
the same variables are included in each factor or concept at all points of time.
The factors represent patterns or constellations of correlation between the variables.
However, it is quite probable that some ofthe constellations among variables are
functions of time or even circumstantiaL. In some situations correlation may appear
because observations were made at one specific moment, see discussion in Section
4.1.3. Later or earlier observations could have provided different results. Other
constellations may represent 'genuine' relationships, meaning that they are stable over
time.
Correlation which are found among variables at one observation but not in others,
may be regarded as transient. The corresponding factors may be termed 'transient
factors'. Correlation, and corresponding factors, which are stable over all observations
may be regarded as being 'stable'. It should be underlined that transient and stable are
relative concepts. What appears to be a stable constellation of correlation at one period
of observation, may turn out to be transient if the length of the period is extended.
The practical implications of the difference between transient and stable factors will
be demonstrated in the factor analyses in the next chapter.
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6.4 EXTERNAL INTERACTION
Enterprises have three distinct interaction channels, see Figure 6.4. These may
develop independently, but there are also reasons to expect strong interrelationships
between these channels. The purpose of this thesis is not to explore the relative
importance of different channels, nor to measure the exact impact of external interaction
on export orientation. The purpose is to explore causality which, from an analytical
point of view, necessitates establishing co-variation and the time order of co-variation.
For this purpose an index of external interaction, is developed along the same
principles as for the index of specialisation, see Section 7.2.3 and Appendix 5.
This operationalisation wil ensure that the index of external interaction, exin, has
values between 0 and 1. Extensive external interaction, the use of many channels, and
the use of channels with foreign end point wil all contribute to increasing the value of
exin. Limited external interaction, the use of few channels, and the use of channels with
domestic end points will contribute to decreasing the value of exin.
The details of calculation of exin are found in Section A5.3 of Appendix 5.
6.5 MARKET EXTENSION
In previous sections two important dimensions of export orientation have been
discussed: the share of export sales relative to total sales, export quota, and the measure
of dynamic behaviour, export regularity.
A third dimension is represented by the export market extension, reflecting the
capability as well as the propensity dimensions of export orientation. Two different
measures are used for this concept. The first is the number of export markets where the
enterprise is actively operating. Operation on one export market is less demanding, and
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carries less risk, but also has less potential than operating on several export markets.
The second measure relates to the distances to markets. Operating on nearby export
markets is far less demanding and less costly than operating on very distant markets.
The number of export markets is a simple measure, obtained by a counting
procedure.
Distance to the most distant export market is measured on an ordinal scale by
defining categories of markets ranging from domestic markets (1) to world wide
markets (2), see Figure 6.7 and further deliberation in Appendix 5, Section A5.4. This
conceptualisation defines a distance scale where markets are ordered as circles within
circles.
Figure 6.7 Categories of export markets
Wodd wide markets (4)
European markets (3)
Neighbouring country markets (2)
Domestic market (1)
ap05_tD4
For the measure of export orientation a composite market index is created from these
two measures of export markets:
Market extension =
(Number of export markets) x (Distance category of most distant export market)
The final causal model is set up to analyse changes over time. Thus the actual
measure included in the models is the change index for market extension over the
observation interval:
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mext2
mext¡2 =-
, mext¡
dist2 nmark2
dist¡ nmark¡ (6.2)
Values of market extension index larger than 1 indicate expanding markets, either in
the number of market countries or in greater distance to most distant export market;
values lower than one indicate retraction from export markets.
6.6 HOME REGION OF ENTERPRISES
Market, cultural, and legal aspects of the enterprise environment are associated with
the nationality of their domicile. In subsequent analyses the variables nationality (seven
categories), industry sector (five categories), and family ownership (two categories) with
possible interactions wil be studied, opening for a total of 70 possible combinations. It
is necessary to increase the number of valid observations within each 'cell' of possible
combinations, and also to compensate for large variations in the number of cases for
each countries.
For these reasons, the variable nationality has been recoded into the variable region
with three categories: Central - comprising Austria and Switzerland; BeNe - comprising
Belgium and the Netherlands; and Nord - comprising Finland, Norway and Sweden.
See Appendix 6.
6.7 PERFORMANCE
Two measures of total performance are included in the causal modeL. The first is
change in total sales, measured in national currency. This measure is strongly correlated
to growth in employment, see Appendix 5, Section A5.5 The second measure is export
regularity, see Section 7.1, which gives an important insight into the temporal variations
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of commitment to exporting. The possibility of interaction between these two measures
canot be excluded, which necessitates simultaneous analyses.
The possible interaction of the change patterns of export quota and of total sales is
analysed in Section A4.5 of Appendix 4. As set out in Table A4.10 no systematic
interaction can be found between these two measures of total performance.
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7 EMPIRICAL MEASUREMENT MODEL
When moving from the theoretical to the empirical measurement model, two main
issues emerge, both related to depiction of changes. The first issue concerns the
definitions and procedures to follow in order to delineate unequivocally and
meaningfully typologies of change patterns. The second issue concerns the special
problems related to data reduction of panel data.
This chapter wil focus on these two issues. The development patterns wil be
explored in Section 7.1. The various approaches for data reduction are presented in
Sections 7.2 to 7.4, while the final measurement model is presented in Section 7.5. The
majority ofthe results will be presented in the appendices with reference from the
appropriate places in the text. Analyses of possible explanations and causalities will be
the focus of Chapter 8.
7.1 DEVELOPMENT PATTERNS IN EXPORT REGULARITY
7.1.1 Changes in export quota
First order change model of export quota
The first order change model for export quota is always based on pairs of
observations (see Section 6.3), and are depicted in Table 7.2. The categories ofthe
table are based on the quotients of export rates at the two points of observation, year 1
and year 2. The following definitions are used:
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Table 7.1 Definitons usedfor first order change categories
Conceptlcategory
Variables
Export quota year 1 expq1
Export rate year 1 to year 2 expr12
Band width stable category s
Variable Definition
(value export sales year 1 )/(value total sales year 1)
expq2/ expq1
Random deviation from' no change', cf. 6.3.5
Change categories
1 Non exporter
2 Stop exporting
3 Decrease
4 Stable
5 Increase
6 Start exporting
expq1 = 0; expQ2 = 0
expQ1 :; 0; expQ2 = 0
expr120: 1 - s
1 - s :: expr12 :: 1 + S
expr12:; 1 + s
expQ1 = 0; expQ2 :; 0
In a complete panel year 1 and year 2 wil be succeeding years (e.g. 1991 and 1992).
To allow the possibility of including cases where one or more observations are missing,
the option of longer intervals than one year wil be accepted in the initial analyses.
Therefore year 1 is defined as the start year and year 2 is defined as the end year of the
observation interval irrespective ofthe length ofthe interval (e.g. year 1 is 1991 and
year 2 is 1994).
In Table 7.2 the corresponding six categories of changes over pairs of observations
are depicted with accepted deviations from mean values for the stable category being
s=O.1, s=O.2, and s=O.3, respectively. These three 'bands' of the stable category define
three sections of the table.
Table 7.2 illustrates the influence of choosing different widths of the tolerance band
for the stable category, and also of using intervals of more than one year if missing
observations should occur. The table depicts frequencies of all combinations of
observation years. As can be seen, the percentages of non-exporters and enterprises
starting or stopping exporting are identical in the three sections of the table. Between
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35% and 50% of the enterprises were non-exporters in both of the years that constitute
the pairs of the observed measure. The percentages of enterprises starting or stopping
exporting are about the same: low and consistent.
Table 7.2 First order change model of export quota, two observations. Distribution of
enterprises, percent.
1991 - 1992 - 1993 - 1994-
92 93 94 95 93 94 95 94 95 95
s=0.1
Non-exporter 50 43 42 39 47 47 45 40 35 37
Stop 1 4 2 4 2 2 2 1 2 1
Decrease 16 15 14 13 15 11 10 16 15 17
Stable 15 15 18 18 16 17 17 18 21 22
Increase 18 20 21 23 18 21 23 22 23 22
Start 1 4 3 4 2 2 4 2 4 2
Sum 100 100 100 100 100 100 100 100 100 100
s=0.2
Non-exporter 50 43 42 39 47 47 45 40 35 37
Stop 1 4 2 4 2 2 2 1 2 1
Decrease 10 10 9 8 9 8 6 12 9 12
Stable 24 24 28 28 25 25 26 28 32 32
Increase 14 15 16 18 14 17 18 16 17 18
Start 1 4 3 4 2 2 4 2 4 2
Sum 100 100 100 100 100 100 100 100 100 100
s=O.3
Non-exporter 50 43 42 39 47 47 45 40 35 37
Stop 1 4 2 4 2 2 2 1 2 1
Decrease 8 7 6 5 7 5 4 9 7 9
Stable 28 31 34 34 31 31 31 34 37 37
Increase 12 12 12 15 11 14 15 13 15 15
Start 1 4 3 4 2 2 4 2 4 2
Sum 100 100 100 100 100 100 100 100 100 100
N 1251 973 840 782 1063 940 857 1024 1071 1020
When looking for the dynamic aspects, the first interesting trait is that distributions
are fairly stable whether we look at one, two, three, or four year intervals; and also
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whether we use 1991, 1992, 1993, or 1994 as the initial year. This is an indication that
the procedure for calculation delimiting values for time intervals of more than one year
is appropriatel.
However, there are also other dynamic aspects in Table 7.2. The percentage of non-
exporters varies between 50% (observations 1991 and 1992) and 35% (observations
1993 and 1994). Very interestingly, the percentage of enterprises that are non-exporters
is dropping consistently over this period2. Another feature is that the percentage of
enterprises classified as 'stable' increases consistently over time, independent of the
selected band width of the stable category.
Among the enterprises included in this cohort, more enterprises tend to become
exporters, and more enterprises tend to stabilise their export quota over the observation
period.
Second order change model of export quota
When changes over three or more observations are registered for individual
enterprises a dynamic picture appears. The operational definitions3 of the six dynamic
change categories are:
i Equal results for different intervals are consistent with the assumption that change rates in two
consecutive periods are independent.
2 The actual measures applied are the percentage of enterprises that are non-exporters in both of the two
years that constitute an observation pair, i.e. 1991-92, 1991-93, etc.; and changes in export quota over the
same periods.
3 See Appendix 4 for the actual procedures and equations.
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Table 7.3 Definitons of second order change categories.
Category
1 Non-exporter
2 Incremental growth
3 Stable
4 Incremental decline
5 Irregular
6 Intermittent
Definition
All periods no export sale
All periods increasing or stable.
All periods stable.
All periods decreasing or stable.
All periods increasing or decreasing.
One or more occurrences of stop and/or start.
The frequency distributions depicting the second order change patterns are set out in
Table 7.4. The main purpose of this presentation is to explore the effects of variations
of three parameters: different delimitation of the stable category through variation of s,
the number of observations combined with variations in the number of cases available,
and the very important effect of basing the interpretation on first or second order change
models.
Delimitation of the stable category
Looking at Table 7.4 in isolation, it is obvious that the increased frequency of
enterprises in the stable category, and the decreased frequency of enterprises in the
irregular category when the width ofthe stable category is increased (increasing s),
comply with what should be expected. So does the reduced frequency of incrementally
declining enterprises. However, the frequency of incrementally growing enterprises
displays a peak value for s=O.2.
Number of observations
When moving from minimum three observations, through minimum four, to five
observations per enterprise, cases are excluded from the analyses. This means that all
cases with five and four observations are included in the analyses with a minimum of
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three observations, and all cases with five observations are included in analyses with a
minimum of four observations. There is a trade-off between information provided
through a large number of cases and information provided through more extensive
observations of each case.
Table 7.4 Second order change model of export quota. Influence of number of
observations and delimitation of stable category.
Minimum 3 Minimum 4 5
observations observations observations
N % N % N %
s=O.l
Non-exporter 667 41 319 44 111 44
Incremental growth 241 15 86 12 24 9
Stable 107 7 38 5 10 4
Incremental decline 143 9 39 5 8 3
Irregular 406 25 212 29 87 34
Intermittent 40 3 40 5 14 6
Total 1604 100 734 100 254 100
s=O.2
Non-exporter 667 41 319 44 111 44
Incremental growth 269 17 116 16 38 15
Stable 214 13 79 11 21 8
Incremental decline 127 8 36 5 10 4
Irregular 287 18 144 19 60 23
Intermittent 40 3 40 5 14 6
Total 1604 100 734 100 254 100
s=O.3
Non-exporter 667 41 319 44 111 44
Incremental growth 244 15 104 14 35 14
Stable 315 20 127 17 35 14
Incremental decline 109 7 37 5 16 6
Irregular 229 14 107 15 43 16
Intermittent 40 3 40 5 14 6
Total 1604 100 734 100 254 100
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When the minimum number of observations is increased, the frequency of enterprises
in the irregular category increases for all values of s. At the same time the frequency of
enterprises in the stable category is decreased. The implication ofthis is that there is a
proportionally lower number of 'missing values' in the irregular category than in the
others in the columns for 'minimum 3' and 'minimum 4 observations'.
First versus second order change model
The most striking feature of Table 7.4 becomes apparent when compared with Table
7.2. Although the first order changes are used as a basis for the second order change
patterns, and the same delimitation (same values for s) is used to define the stable
category, there are dramatic reductions of the frequencies in the stable category from the
first order to the second order modeL. The reductions are influenced by the width of the
tolerance band of variations for the stable category, and the number of observations
required to assess the dynamic changes. However, between 50% and 60% ofthe
enterprises that appears to follow a stable change pattern when using only two
observations are really not stable when basing the analysis on three, four or five
observations. The implication of this is that an enterprise which appears to be stable
over two observations no longer needs to be stable when more observations are
included.
The three change categories incremental growth, stable and incremental decline are
consistent with the incremental growth models: The direction of change is the same
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throughout the entire five year period. Similarly, the dynamic properties ofthe two
categories irregular and intermittent may be termed 'non-incrementaI4.
Figure 7.1 Enterprises with non-incremental growth patterns of export quota
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By combining the categories of Table 7.4, an interesting picture emerges: Between
one fourth and one third of the enterprises follow non-monotonous change patterns in
their development of export quota, see Figure 7.1.
The development patterns of these enterprises do not comply with any model of the
development process based on a gradual development paradigm.
4 The first derivative of a mathematical representation of the change pattern would be consistently
positive, zero or negative for the incremental growth category. It would vary between positive and
negative or be indefinite for the non-incremental growth category.
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7.1.2 Changes in total export sale
First order change model of export sales
The change in export quota depends on the development of total sales as well as
development of export sales. The change in export sales alone should therefore exhibit
smaller yearly variations than the sales in export quota. Maintaining the same upper and
lower limiting factors for the stable areas as for export quota, we should expect to find a
larger percentage of the enterprises in the stable category. This is confirmed by Table
A4.6 in Appendix 4.
We note that there is no stable pattern of frequencies of enterprises in the decrease
and the increase categories in Table A4.6. For some of the observation intervals
decreasing enterprises are most frequently found, while in other observation intervals
increasing enterprises are most frequent. This holds true whether we look at one-year
intervals or longer. This is distinctly different from the patterns of changes in export
quota, Table 7.4.
Another important difference between the two tables is that there is much more
variation in the number of enterprises in the stable category in the different observation
intervals. One possible explanation could be that we see here the effects of economic
fluctuations with a parallel influence on domestic and foreign markets. The data set
does not include information to explore this issue further.
Second order change models of export sales
As for export quota, the second order change patterns are also computed for export
sales based on three observations or more observations. Ifwe focus the discussion on
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the same elements as for export quota, some interesting similarities and differences
become apparent, see Table A4.8 in Appendix 4.
Delimitation of the stable category
The width of the stable category has the same influence on the frequency of
enterprises found in the various change categories. There is a distinct reduction in the
stable category and a corresponding increase in the incremental growth and irregular
categories when the width of the stable band is increased. There is also a peak in the
frequency of incrementally declining enterprises for s=0.2.
Number of observations
By increasing the number of observations per enterprise and consequently reducing
the number of cases in each category, the frequency of the irregular enterprises
increases.
Changes in export quota versus changes in total export sales
The frequency tables for first and second order change patterns for the absolute
measure of export sales patterns are given in Appendix 4, Tables A4.7 and A4.8.
There is one major and important difference between the corresponding Tables 7.2
and A4.7, depicting first order changes. The absolute as well as the relative share of
enterprises in the stable category is significantly smaller for the absolute measure of
export sales than for the relative measure of export quota. This suggests that there are
co-linear variations in total sales and export sales.
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The second order change patterns in Table A4.8 exhibit the same high frequency of
enterprises with the irregular and intermittent change patterns. However, there is one
important difference.
The properties of these two measures are quite similar as representations of dynamic
behaviour and are quite similar also in other respects. On moving from low to high
band width of the stable category (s=O. 1 to s=0.3) the frequency of enterprises in the
stable category increases as expected and enterprises in the non-incremental categories
(irregular and intermittent) decrease. There is also decrease in the incremental
categories and increase in the non-incremental categories on moving from minimum
three to five observations for both measures.
7.1.3 Conclusion on change patterns
There are large differences in the way change patterns emerge when they are studied
on the basis of two or several observations. The qualitative difference occurs on going
from two to three or more observations. The difference is so pronounced that we may
speak of two different change patterns:
The first order change model is the change pattern found when using two
observations, the lowest number of observations that can be used to identifY changes.
The second order change model is the change pattern that emerges when we analyse the
temporal development of the first order change model, which necessitates more than
two observations.
Panel data are required to identifY and analyse first as well as second order change
models.
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The width of the tolerance band of random fluctuations has a strong influence on the
first order change models, but only a marginal influence on the second order change
models.
The two different measures export quota and export sales give different, but
nevertheless similarly structured, pictures of development patterns. The important fact
is that both measures have a high proportion of stable enterprises judged by first order
change models, and low a proportion of stable enterprises and a high proportion of
irregular change patterns judged by second order change models.
The fluctuations within the tolerance band of the first order change model have the
character of random variations around a mean value. There is no way of assessing the
true value of the width of this tolerance band. The width has less influence on the
distribution of enterprises within second order change models than within first order
change models.
For the purpose of the thesis the following selections wil be made:
Measure:
Observations:
Export quota
Minimum four
Tolerance width: s=O.2
7.1.4 Dynamic patterns of entrepreneur characteristics
Table 7.5 ilustrates the difference between circumstantial and permanent factor
constellations for the measures of entrepreneur characteristics. The 16 variables5
constitute the total set of variables measuring different aspects of the capabilities and
attitudes of the manager. Identical procedures for extracting the factors and criteria for
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including a variable in the factor interpretation are used for each year6. Never the less,
the number of extracted factors varies between five and six, and the variables loading
significantly on each factor differ over the years.
The chosen solution to this problem has been to identifY which variables exhibit
stable patterns of relationships over the years. This has been used as the criterion for the
selection of dynamically stable factors. The procedures wil be described in detail for
the factors related to the concepts: characteristics of the entrepreneur and the enterprise.
For factors related to other concepts of the total model, only summary results will be
presented in the main body of the text.
Ifthe factors identified in Table 7.5 were used to analyse how relationships develop
over time, interpretations would be impossible. There are two main reasons for this:
First of all there are different number of factors each year. This problem can be
overcome by using the 'number of factors criterion' instead of' Eigenvalue criterion'.
5 See Appendix 3, Table A3.l for definition.
6 SPSS for Windows 6.1.3 Factor analysis. Varimax (orthogonal) rotation. Number of factors:
minimum Eigenvalue = 1. Inclusion of variables for interpretation: factor loading ¿; 0.3, which is
considered significant for sample size 350 and greater (Hair et. al., 1995:377 & 386).
chO? - 126 -
Table 7.5 Entrepreneur characteristics. Inital factor analysis.
Var. 1991 1992 1993 1994 1995
code fI 12 ß f4 f5 f6 f1 12ßf4f5 f1 12ßf4f5 f1 12 ß f4 f5 f1 12 ß f4 f5
* * * *
* * * *
* * * * *
* * * * * * *
~
V909
V910
V911
V912 *
V913 *
V914
V915
V916
* * * * *
* * * *
* * * * *
* * * * * *
* * * * *
* * * * * * *
* * * * * * *
* * * * *
*
*
Criterion: Eigenvalue ;: 1.0; factor loading ;: 0.3
More critical for the interpretation is the fact that the composition of factors is quite
different in the different yearly observations, see Table 7.6. Factorf1, which explains
most of the variance, has significant loading from following variables:
Table 7.6 Variables loading signifcantly onfactor f1 in Table 7.5
Interval Signifcantly loading variables
V901 V902 V903 V904 V907 V908 V912 V913 V914
1991 * * * * *
1992 * * * * * *
1993 * * * * *
1994 * * * * *
1995 * * * * * *
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Returning to Table 7.5 we find another manifestation ofthe transient nature ofthe
factor loadings. The variables V905 and V906 load significantly on the same factor in
all observations, and furthermore, no other variable loads significantly on these factors.
The variables V907 and V908 also always appear in combination when they load
significantly on the factors, but in conjunction with different variables each year. We
here see two different dynamic patterns of relationships between the variables:
Variables V905 and V906 represent a stable pattern, while variables V907 and V908
represent an unstable pattern.
In order to identifY factors that are stable over the entire period of observation, the
initial set of 16 variables has been split into sub-sets. The criteria for including
variables in the sub-sets have been to hold together combinations of variables which
appear in stable combinations in all intervals; and to keep apart variables which appear
in unstable combinations. At this stage of the analyses only statistical methods have
been used. Interpretation of the variables wil follow and be taken into account before
applying the factor solutions in further analyses. It is important to emphasise that the
sole purpose of the factor analysis is to ascertain where stable relationships can be
found. Further analyses are required before any inference on causality can be made.
The included variables mayor may not correlate with the other variables or factors in
subsequent causal analyses.
Through repeated factor analyses with gradual reduction of the variables included,
four stable patterns of variables, defining four corresponding factors of entrepreneur
characteristics have been identified in two subsets of variables, see Table 7.7. Six of the
variables cannot be included in stable factor patterns over the entire period of
observation and will be included as individual variables in the further analyses.
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Table 7.7 Summary of stable factors of entrepreneurial characteristics.
1991 1992 1993 1994 1995
f1 12 ß f4 f1 12 ß f4 f1 12 ß f4 fl 12 ß f4 fl 12 ß f4
Variable sub set 1
V902 * * * * *
V903 * * * * *
V904 * * * * *
V909 * * * * *
V910 * * * * *
V911 * * * * *
Variable sub set 2
V905
V906
V907
V908
* * * * *
* * * * *
* * * * *
* * * * *
Variable sub set 3
V901
V912
V913 Factor patterns ambiguous and not stable over time
V914
V915
V916
Criterion: Eigenvalue ¿ 1.0; factor loading ¿ 0.47
7.1.5 Interpretation of factors
The combination of variables in a factor provides an opportunity for interpretation of
the underlying concept which is measured by the variables.
7 Hair et al. (1995:386) advice to increase factor loading used for interpretation of factors when the
number of factors decreases, cf. footnote 5.
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Factor f1 - Planning preference
This factor includes three variables which all are value statements, measured on a
five point ordinal scale (0) ranging from 1 - strongly disagree to 5 - strongly agree. The
variables are:
V909
V910
V911
Jobs should be clearly defined and defined in detaiL.
Managers should plan instead of follow their intuition.
Firms should only introduce proven office procedures and production
techniques.
These variables all reflect attitudes on issues related to preference for planning and
Scale
o
o
o
predictable development. A high, positive value reflects priority for planning and
predictable development.
Factor f2 - Capability of manager
V902
V903
V904
This factor includes three descriptive variables with ratio scales (R):
How many years of experience do you have in your industry?
How many weeks altogether did you stay abroad over the past 3 years?
In how many languages (including your mother tongue) can you and
your senior managers carry out business?
These variables all reflect the capabilities and experience of the manager and the
Scale
R
R
R
management generally, but also the language potential for operating abroad. A high,
positive value indicates high capability.
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Factor f3 - Preference for stability
This factor includes two attitudinal statements with the same ordinal scale as above:
V907
V908
Changes in enterprises should be avoided at all costs.
A firm should not leave the region where it is established.
Scale
o
o
These variables both express attitude on the desirability of avoiding changes. A
high, positive value indicates preference for stability.
Factor f4 - Objection to external intervention
This factor includes two attitudinal statements with the same ratio scales as above:
Scale
V905 The government should not restrict competition, even through the use of 0
incentives.
V906 Professional bodies and similar organisations should provide assistance 0
only to their members.
These variables address issues related to intervention by external paries in the
operation or performance potential of the enterprise. High values indicate preference for
no intervention.
Variables without stable factor relationships
One descriptive variable and five of the attitudinal variables are not included in the
factor patterns that are stable over time. This does not reflect the significance of these
variables, merely that these variables exhibit temporal fluctuations which are different
from the other variables:
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V901
V912
V913
V914
V915
V916
statement.
At what age did you leave full time education (including apprenticeship,
university, etc.)?
In family-owned businesses the management should stay in the hands
of the family.
Small firms should not hesitate to do business with large firms.
Small business managers should take personal responsibility for the
recruitment of all employees.
A manager should consider ethical principles in his behaviour.
Business should take precedence over family life.
A high value of any of the variables V912 - V916 indicates agreement with the
The structure of the ensuing empirical measurement model for entrepreneur
characteristics is depicted in Figure 7.2.
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Figure 7.2 Summary of stable factors of entrepreneur characteristics
V909
V910
V911
V902
V903
V904
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V905
V906
V901
V912
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management intervention
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Planning Preference
preference for stability
f1 f3
Entrepreneur characteristics
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Scale
R
o
o
o
o
o
Discussion
A comparison of Figures 7.2 and 6.1 illustrates that imposing requirement for
temporal stability has a strong influence on the structure of the factors of entrepreneur
characteristics. Education and experience have been combined into one factor in Figure
7.2. Three different attitude factors have been identified while half of the attitude
variables and one descriptive variable do not appear in any temporal stable
combinations with other variables.
7.1.6 Enterprise characteristics
Only one of the dimensions included in the measurement of enterprise characteristics
is measured by multiple variables, see Figure 6.2. The specialisation of the enterprise is
measured by an index, see below. All other variables will be included directly at the
appropriate stages ofthe causal analyses, see Chapter 8.
Specialisation index
Twelve variables are used to measure the three facets of specialisation:
manufacturing mode, product range, and market focus. Eight ofthese variables are
dichotomous variables, while 4 are ratio scale variables, see Appendix 5.
The specialisation index (SPC) may assume values between 1 (one) and 0 (zero) A
high value (close to 1) wil indicate a highly specialised enterprise; a low value (close
to 0) wil indicate that the enterprise has a very low degree of specialisation. The
extreme values of totally or no specialisation has only theoretical meaning.
Specialisation of a manufacturing enterprise is seen as having three dimensions:
1. Manufacturing specialisation (MFG) relates to specialisation of the production
system. A highly specialised system will be specially adapted to one or closely
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related products or product groups. Low manufacturing specialisation wil mean that
the productions system may be used for a wide range of products or product groups.
The competitive advantage of a manufacturing system with high specialisation wil
be volume or scale of production. The competitive advantage of a manufacturing
system with low specialisation will be flexibility or versatility.
2. Product specialisation (PRD) relates to specialisation of the products. Any
consumer product, identifiable by being sold from stock, will be regarded as being
less specialised than a product that is made to order. Another dimension of product
specialisation relates to the number of products and the degree to which the
enterprise concentrates on few of the products. The competitive advantage of an
enterprise with high product specialisation is that substitutability for the products is
low. The competitive advantage of low product specialisation is the potential of
supplying a wide range of products, thus obstructing the access to the market for
competitors.
3. Market specialisation (MARK) relates firstly to the customer requirements as being
differentiated or similar; secondly to the number of customers and the degree of
concentration on a few groups of customers. The competitive advantage of high
market specialisation lies in the ability to comply with special customer demands.
The competitive advantage of low market specialisation lies in less dependence on
developments of existing customers.
There is potentially, but not necessarily, high correlation between these three
dimensions of specialisation. The enterprise is therefore free to combine specialisation
along these three dimensions, although some combinations may have higher a priori
probability than others. Since the three elements are not complementar, but have
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reciprocally modifYing effects, their combined effect will be of a multiplicative, not an
additive, nature. To allow calculation of the specialisation index, also if observations of
one or two dimensions are missing, the format ofthe specialisation index is:
SPC¡ =~JAiFGi .PRD¡.MRI( (7.1)
where i identifies the year and n is the number of valid dimensions, observation
exists, see Appendix 5.
The specialisation index defines a scale from approximately 0 (zero) to one (l).
Although appearing to be a continuous ratio scale, this is strictly an ordinal scale.
The definitions, the computational procedures and the ensuing scale provide a consistent
system for ranking enterprises as to their degree of specialisation. Through the
procedures defined above, each enterprise is assigned one unique position along the
scale. This system cannot, however, be used to measure the difference or ratio of
specialisation between two enterprises. Neither can it be used to assess the exact
change in specialisation of one enterprise between observations in two points of time.
F or further statistical analyses and tests, the specialisation index may be assumed to
be normally distributed with a mean value close to 0.5 and standard deviation in the area
0.18 to 0.20 for each of the five years, see Table A5.2
7.1.7 Combined structural measurement model
The requirement for temporal stability has produced a structure of factors of
entrepreneur characteristics, Figure 7.2, which is different from what was anticipated,
Figure 6.1. It is therefore important to investigate the dynamic properties of the
combined measurement model for entrepreneur and enterprise characteristics. This par
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is based on structural equation modelling, using the LISREL program (Bollen, 1989;
Hair et al., 1995; Jöreskog and Sörbom, 1995).
The concepts 'enterprise characteristics' and 'entrepreneur characteristics' are
presumed to be closely related and therefore analysed simultaneously in the structural
measurement model, see sections 4.2 and 6.1. The total list of measures (variables) of
these concepts are delineated by the discussions in Sections 4.2 and 6.2.1, and
summarised by Figures 4.4, 4.5, 6.1, 6.2, and 6.3. Required modifications and data
reduction based on actual data are presented separately for the two concepts
'entrepreneur characteristics' and 'enterprise characteristics' in Sections 7.2.2. and
7.2.3.; which leads to the following list of factors and corresponding potential measures
presented in Appendix 5 Table A5.3.
7.2 EXPORT STIMULI
7.2.1 Factor analysis
A total of nine factors measuring latent or underlying concepts can be identified
among the indicators of stimuli for exporting or internationalisation, see Table 7.8 and
Appendix 5. This is quite different from the a priori assumption of the theoretical
measurement model, which anticipated discrimination between two factors: internal and
external stimuli, see Figure 6.3. Initial attempts provided no support for this approach
to modelling. The analysis converged on factors that were stable over all observations
only after splitting the data set into three groupS8. These groups reflect internal as well
as external measures. One interesting feature is that there are few and very similar
8 The procedures followed for arriving at the temporally stable factors are the same as described for
entrepreneur characteristics, see Section 7.2.1.
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variables in most of the factors. The similarities between the measures are so strong
that there is hardly any multi-dimensionality in the factors. Table 7.8 and Figure 7.2
outline the factors of export stimulation. The total factor analysis is presented in
Appendix 5.
Table 7.8 Temporally stable factors of export stimulation
Chart
code
Variables sub group 1
tech Technical competence
cost Cost
supl Supply chain
cpac Capacity
Variables sub group 2
econ Economic incentives
Description Included variables
v786 v787
v788, v789
v790, v791, v797
v792, v793, v794
ile
e
i/e
barr External barriers
copy Model adaptation
Variables sub group 3
poli Political climate v798, v799 e
prod Export product v800, v801
Legend: e = assumed external variables; i = assumed internal variables
v795, v796
v802, v803
v804, v805, v806, v807
e
e
i/e
Figure 7.3 Stable factors of export stimuli
V788
V789
V802 V898
V803 V804 V899
V805
V795 V806 V800
V796 V807 V801
V790
V786 V791
V787 V797
Export stimuli
ch07_r02.ppt
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7.2.2 Correlation between factors
One problem encountered when trying to establish a LISREL model for enterprise
characteristics, see A5. 1 .2, was caused by low correlation between the factors.
Therefore the correlation between the stimuli factors is calculated in Appendix 5. As
can be seen from Table A5.6. the correlation is generally low. The interpretation ofthis
is that the importance attached to factors individually and combinations of factors is
unique to each enterprise. The enterprises have individual approaches to their response
to stimuli.
7.3 EXTERNAL INTERACTION
An index has been developed for external interaction along the same lines and
reasoning as for specialisation. Extensive external interaction means that the enterprise
has a high number of information channels, related to several fields of activity, directed
abroad, and with few sources of interference between itself and its customers. The
actual procedures for establishing the external interaction index (EXIN) are developed
in Appendix 5, Section A5.3.
External interaction is seen as having four dimensions:
1. Co-operation is an ordinal measure (COOP¡) with the lowest assigned value for
co-operation with a domestic partner domestically and the highest value for co-
operation with a foreign partner abroad.
2. Information exchange (ITOP¡) is a ratio scale measure indicating the proportion
of its areas of business activities where the enterprise has an exchange of
information with external partners.
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3. International exchange (IEXCH¡) is a dichotomous variable with the value 0.5 for
information exchange with domestic partners only, and the value 1 if any of the
information exchange is with a foreign parner.
4. Distribution channel (CHANi) is an ordinal measure of the information
conductivity of the distribution chaneL. The variable is assigned a higher value
for more direct contact with the actual customer (few intermediaries in the
distribution chain).
5. Customer location (CLOCi) is another dichotomous variable with the value 0.5 if
all customers are domestic, and the value i if the enterprise has exported during
the year.
These five dimensions of external interaction cannot be assumed to be independent
of each other. On the contrary, there are strong reasons to expect interaction with
reciprocally modifYing effects. Their combined effect wil therefore be of a
multiplicative, not additive, nature.
All of these variables are calibrated to a scale in the interval 0 to 1, and missing
values (observations) are compensated for in the same way as for the specialisation
index. The consequence of the compensation is that missing values for some of the
variables reduce the dimensionality of EX IN, but allow further analyses with a less
precise measure.
The external interaction index will be computed by following equation, cf. A5.3.4:
EXIN¡ = ~J COOP¡ .¡EXCH¡ . ¡rop¡ . CHAN¡ . CLOC¡ (7.2)
Ni = number of factors with valid observations; 1 S Ni S 5
i = indicator of observation year.
0.( EXIN¡ s 1
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The external interaction index defines a scale from approximately 0 (zero) to 1 (one).
Although appearing to be a continuous ratio scale, this is strictly an ordinal scale.
The definitions, the computational procedures and the ensuing scale provide a consistent
system for ranking enterprises as to their degree of external interaction. Through the
procedures defined above, each enterprise is assigned one unique position along the
scale. This system cannot, however, be used to measure the difference or ratio of
external interaction between two enterprises. Neither can it be used to assess the exact
change in external interaction of one enterprise between observations at two points of
time.
For further statistical analyses and tests, the specialisation index may be assumed to
be normally distributed with a mean value close to 0.5 and a standard deviation in the
area 0.18 to 0.20 for each of the five years, see Table A5.12
7.4 FINAL MEASUREMENT MODEL
The final measurement model has the identical structure as described by Figures 4.4,
4.5 and 4.6. However, the measures ofthe concepts of the causal model have been
transformed and reduced through the procedures described in this chapter. In this
process the only consideration so far has been the patterns of correlation between the
exogenous variables, resulting in reducing the set of variables to 22 factors and
variables. The final step of the data reduction process is to exclude variables with very
small or negligible influence on final results by means of the correlation coefficients
between these 22 variables and the endogenous variables, change in export quota and
change in market expansion, see Table A6.9 of Appendix 6.
Two criteria are applied to include variables in the further analyses:
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1) correlation coefficients must be 0.1 or higher for more than one observation9
2) variables of special theoretical interest are included even if criterion 1) is not
met.
The correlation coefficients complying with these requirements and the
corresponding variables to be included in the further process are indicated by bold
lettering in Table A6.9.
Additionally, the further analyses will include those descriptive variables which, in
accordance with previous theoretical deliberation, will be given special attention:
enterprise size (number of employees), industry sector, location (region), and ownership
(family control).
The outcome ofthis data reduction process is summarised in Figure 7.4.
Figure 7.4 Concepts, measures and relationships of causal model
External interaction
-external interaction index
Enterprise/entrepreneur
-family ownership
-region of location
-industry sector
-number of employees
-specialisation index
-sales in local markets
-preference for family management
-capability of manager
-preference for stability
-age manager finished education
Export stimuli
-from supply chain
-use of free capacity
-product stability
l
Export orientation
-change in export quota
-change in market extension
,
Total performance
-change in total sales
-export regularity chO? _m4
9 Using correlation coeffcient ¿ 0.1 as the cut-off value is a conservative criterion. This implies that
more variables than probably necessary are included in the further analyses.
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7.5 CONCLUDING REMARKS
Although no analysis of causality has been performed yet, a few important
concluding remarks can be made even at this stage.
It is important to recognise that the purpose of the statistical analyses is to ascertain
co-variation between the included concepts, not to make a prognostic modeL. The
requirements for the format of the various measures are therefore less stringent than for
a prognosis modeL. The practical consequence can be illustrated using the external
interaction index as an example.
Instead of using a multiplicative structure for the indices of specialisation and
external interaction, these multi-dimensional indices could be generated using the
structure of Euclidean distancelO (Hair et al. 1992:271). This could also be calibrated to
an arbitrary scale and compensation for missing values could be included. However,
both the selected format and Euclidean distance share the property of uniformly
increasing the total value with increasing the value of each of the included dimensions.
This is the essential property for the intended analysis of co-variation.
The measuring model which was based on theoretical deliberations and previous
research, see Chapter 6, is different from the empirical measuring modeL. The
manifestation of the differences is mainly to be found in the actual measures that
interact and the lack of stability in interaction between measures. There are two main
elements contributing to this difference.
First of all, the main contributions to the theoretical measurement model have come
from previous cross-sectional studies. The differences between factor analyses based on
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single year and multiple year observations, see Section 7.2.1, ilustrate this point.
Observations at one point in time obscure the fact that some of the observed correlation
is circumstantiaL.
Secondly, very low correlation coefficients were generally found when a large
number of indicators were used to measure theory based concepts. The structure of
correlation coefficients also tended to change over time. One practical consequence of
this was that factors tended to be very simple, consisting of variables which clearly
'should' be highly correlated. The implication of this is that an enterprise has an
individualistic approach to what is important for its development. Furthermore, the
combination of factors that are important for each enterprise changes over time - it is
circumstantiaL.
10 y= x2 +x2 +...+x2i 2 .... _ __-- , n = number of observed dimensions
n
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8 CAUSAL ANALYSIS
8.1 CATEGORIES OF ENTERPRISES AND EXPORT ORIENTATION
The basis for the causal analysis was developed in Chapter 4 and outlined in Figures
4.4, 4.5, and 4.6. The data reduction described in Chapter 7 has provided a reduced set
of metric variables all on ratio scales. Three categorical variables: geographic region,
industry sector, and family ownership have not been included in these data reductions.
The reason has been to allow explicit analysis ofthe effects of these variables.
The interaction ofthe three categorical variables with the two measures of change in
export orientation, change in export quota and change in market extension, has been
studied by the analysis of variance, see Tables A6.2 through Table A6.8. in Appendix 6.
8.1.1 Change in export quota
No statistically significane interaction has been found between the categories of
enterprises, defined by the exogenous variables (region, industry sector and family
ownership) and the endogenous variable change in export quota. This holds for the
exogenous variables individually, see Table A6.2, as well as for pairs of the exogenous
variables, see Tables A6.3, A6.5 and A6.7.
Tables A6.3, A6.5 and A6.7 in Appendix 6 reveal apparent differences in mean
values of change in export quota accountable to pairwise interaction of the three
exogenous variables. The lack of statistical significance is the result of high standard
deviations. A closer scrutiny of the same tables also reveals that the range order of
i 95 percent confidence level, see Appendix 6, footnote 1.
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'high' and 'low' mean values of change in export quotas varies over the four intervals of
observation. Since this variation is additional to the lack of statistical significance, the
pattern of interaction between these three exogenous variables and change in export
quota is not stable over time.
8.1.2 Change in market extension
Each of the exogenous variables has individually statistically significant influence on
change in market extension for each of the intervals, see Table A6.2. The interaction of
the variables region and industry sector also has statistically significant influence on
change in market extension for each of the intervals, see Table A6.6. Additionally the
interaction of the variablesfamily ownership and region has a significant effect on the
level of change in market extension for the interval 1994/95, but not for the other
intervals, see Table A6.4. The latter observation is therefore not part of a stable pattern,
but underlines the temporal variations of these relationships.
Table A6.4 shows that:
1. Region Centre has consistently the lowest index for market extension; while BeNe
and Nord in two intervals each have the highest and median values for the index.
2. Family ownership has consistent influence since family enterprises in all intervals
have a lower index of market extension than non-family owned enterprises
Table A6.5 shows that:
3. Industry sector electro has consistently the highest index for market extension,
followed by wood &furniture, and mechanical; while textile andfood &
beverages alternate between holding the two lowest values of the index.
Table A6.6 shows that:
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4. Industry sectors and region interaction manifestations are found both ways.
There are regional differences as to which industry sector has the highest and
lowest change index of market extension. Mechanical industry sector has the
highest market extension change rates for the region Nord, textile industry sector
for the region BeNe and electro industry sector for the region Centr (three out of
four intervals). There are also industry sector differences as to which region
displays highest and lowest change rates. All industry sectors have consistently
the lowest change indices for Centr region, while there are variations for BeNe
and Nord.
The statistical significance2 of stable interactions of the categorical exogenous
variabies: region, industry sector and family ownership; and the endogenous variables:
change in export quota and change in market extension; are summed up in Figure 8.1.
Figure 8.1 Interaction between exogenous and endogenous variables
( ',/-")
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(a) change in export quota
ch08JOl
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(b) change in market extension
Statistical significance of interaction
Significant (-c 0.05 )
Not significant (? 0.05)
2 The discriminatory power of the statistical significance criterion is very pronounced since the
significant interactions are all at a level p -c 0.01. Similarly, where relationships are found to be not
significant, the test level in each case has been p -c 0.1
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8.1.3 Consequence for further analyses
Although the above analyses could not identifY any interaction between the
categorical variables and changes in export quotas as to mean values for the categories,
there is stil a possible interaction between the two measures of export orientation and
the three categorical, exogenous variables on enterprise leveL.
All variables will be included in the subsequent analyses, but interpretations wil
keep above the observations in mind. The number of observed enterprises, especially in
BeNe region, is, however, too small to allow any further analysis of the interaction of
industry sector and region in the present model framework.
8.2 REDUCED SET OF VARIABLES AND EXPORT ORIENTATION
The analysis of relationships between exogenous and endogenous variables will be
performed by means of the path analysis sub-model of the LISREL program (Jöreskog
and Sörbom, 1993). The advantage of using this program is that, in addition to the
simultaneous approach of the procedures, the researcher has a high degree of control
over the steps of the analysis and also the relationships to be included in the modei3.
The purpose of this part of the analysis is to establish the patterns of causal
relationships where all remaining variables measured on ratio scales are included. Input
to the LISREL model are correlation coeffcient matrices and number of observations,
see Table A6. 1 0, Appendix 6. Table 8.1 gives the results of the LISREL path analysis
with change in market extension (mexten) and change in export quotas (expgr) as
endogenous variables.
3 An attempt at using the SPSS procedure for multivariate analysis of variance (Man 
ova) was not
successfuL. This procedure uses Iistwise deletion of cases when encountering missing values of variables.
Due to the high number of variables only 43 valid cases remained, resulting in low reliability of results.
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Table 8.1 Regression between exogenous variables and export orientation measures.
1991/92 1992/93 1993/94 1994/95
mexten expgr mexten expgr mexten expgr mexten expgr
exin y 0.22 -0.12 0.22 0.00 0.10 -0.15 0.12 -0.07
t 2.87 -1.30 2.78 0.00 1.37 -1.75 1.45 -0.69
supl y -0.04 0.03 -0.03 -0.03 -0.05 0.05 -0.10 -0.05
t -0.58 0.19 -0.41 -0.34 -0.83 0.64 -1.58 -0.70
cpac y -0.07 -0.03 -0.04 0.02 0.02 -0.01 0.05 -0.03
t -1.10 -0.34 -0.61 0.23 0.35 -0.08 -0.76 -0.42
prod y -0.04 -0.03 -0.04 0.10 0.12 0.05 -0.08 -0.11
t -0.64 -0.39 -0.57 1.19 -1.75 0.61 -1.20 -1.31
empt y 0.14 -0.02 0.03 -0.05 0.07 0.05 0.15 -0.02
t 2.30 -0.23 0.43 -0.62 1.04 0.66 2.21 -0.22
spec y -0.06 -0.04 -0.08 0.14 -0.02 0.04 -0.02 0.05
t -0.97 -0.54 -1.23 1.81 -0.32 0.51 -0.23 0.67
toes y -0.22 -0.06 -0.26 -0.26 -0.25 -0.10 -0.20 -0.01
t -3.14 -0.68 -3.54 -3.54 -3.44 -1.11 -2.58 -0.09
educ y 0.03 -0.06 -0.02 -0.02 0.00 -0.02 -0.20 -0.04
t 0.49 -0.80 -0.24 -0.24 0.07 -0.30 -0.24 -0.49
fmgr y -0.08 -0.03 -0.05 -0.05 -0.01 0.06 -0.01 -0.09
t -1.19 -0.30 -0.77 -0.77 -0.21 0.74 -0.13 -1.06
eapab y 0.09 0.07 0.11 0.11 0.20 -0.04 0.16 0.01
t 1.30 0.88 1.63 1.63 2.88 -0.47 2.05 0.14
stab y -0.07 0.04 -0.03 -0.03 -0.06 0.00 -0.01 0.08
t -0.95 0.45 -0.39 -0.39 -0.92 -0.04 -0.20 1.00
mexten y 0.07 0.06 0.06
t 0.75 0.73 0.73
expan y -0.02
t
-0.21
Expl. var. 0.31 0.04 0.25 0.04 0.25 0.04 0.29 0.03
N 194 194 194 194
Modelfit Not relevant -- saturated model
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In Table 8.1 the regression coefficients are indicated by y, while t-values specifY
significance4. In the final data set, the two endogenous variables plus exogenous
variables with t ~ 1.96 in one or more of the years, are included.
The initial model for the path analysis is illustrated in Figure 8.2(a) while Figure
8.2(b), based on Table 8.1, sums up the total assessment of separate analyses for all
intervals.
Figure 8.2 Ilustration of path analysis, signifcant relationships.
Intermediate modeL. Assessed result for total period.
(a) Inilal saturaled model
ch08_lUi
stab
(b) Intermediate model, 1991/92 interval
Significant regression coefficients5 can only be found for four ofthe exogenous
variables and the growth in market extension (mexpan) when results over the total five-
4 t=1.96 corresponds to 95 percent confidence interval (a=0.05) (Hair et al., 1995:144)
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year period are assessed. No statistically significant regression coeffcient can be found
between the exogenous variables and growth in export quota (expgr). There is,
however, an indirect but weak influence on growth in export quota through an influence
of mexpan upon expgr. The latter relationship is not statistically significant. Table 8.1
demonstrates once again the effects of low correlation between the variables. The
tabulated values also demonstrate clearly the same lack oftemporal stability in the
relationships which has been repeatedly noted earlier.
The results of Table 8.1 are the final step towards the causal modeL. Measures
(variables and factors) with a consistent low value of regression coeffcients er, 0.1) and
low significance (t, 1.96) are excluded from the final model6. Some measures with
occasional violations ofthese conditions are arbitrarily included in the further analyses
following a total assessment which also includes theoretical considerations.
The reduced set of variables which wil be used in the final model and their
correlation coeffcients for exogenous and endogenous variables are given in Table
A6.1 1.
8.3 FINAL MODEL
The final model wil be approached in stages. First, the path model based on the total
panel wil be established and discussed. Next, the path models of the different
categories of enterprises, as discussed in section 8.1, will be established. The effects of
the categorical variables may potentially have two different manifestations: the patterns
of significantly loading variables, and the strength of their influence.
5 Strictly speaking the y-coeffcients of the LISREL model are not regression coefficients, but their
interpretation is analogous to regression coefficients, and consequently they are usually termed as such.
6 These procedures are consistent with the principle of model parsimony.
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8.3.1 Total panel
The starting point for analysing the final model is depicted as Figure 8.3 (a). The
regression coefficients and corresponding t-values produced by the LISREL path
analysis of this final model are presented in Table 8.2. and summarised in Figure 8.3(b).
Table 8.2 Regression between exogenous variables and export orientation measures.
Final modeL.
1991/92 1992/93 1993/94 1994/95
mexten expgr mexten expgr mexten expgr mexten expgr
exin y 0.25 -0.11 0.26 0.12 -0.17 0.16
t 6.88 -2.46 7.29 3.23 -4.12 3.86
cpac y -0.09 -0.06 -0.07 -0.06
-2.95 -1.85 -2.26 -1.54
empl y 0.15 0.08 0.05 0.16
t 4.91 2.39 2.39 4.60
spec y -0.06 -0.08 0.14 0.06
t -1.89 -2.70 4.19 1.54
locs y -0.23 -0.07 -0.27 -0.28 -0.09 -0.20
t
-6.91 -1.58 -7.91 -7.67 -2.14 -5.48
educ y -0.06 0.06
t -1.53 1.77
capab y 0.12 0.07 0.12 0.21 0.16
t 3.70 1.81 3.87 6.17 4.29
mexten y
t
expgr y 0.08
t 1.76
Expl. var. 0.34 0.02 0.30 0.02 0.23 0.02 0.27 0.01
N cases 754 848 736 777
Modelfitl +++ +++ +++ +++
7 Multiple criteria are used for model fit assessment: GFI ?85, near 1.0 is good; RMSEA ~.05
excellent, ~.08 acceptable, ?poor; RMR ~.1, near 0 is good; CN N?200 (Hair et aI, 1995: 682ff).
Details are available from the author on request.
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An over-all interpretation of Table 8.2 confirms that all ofthe variables included in
the final analysis occur with significant regression coefficients in one or more intervals,
giving support to the general structure of the modeL. The table also clearly ilustrates
that the patterns of significant regression coefficients are not stable over these four
intervals.
For the endogenous measure growth in export quota (expgr), no regression
coeffcient appears as statistically significant in more than two of the four intervals.
There is therefore no support for any stable pattern of relationship between the
exogenous variables and growth in export quota.
There are, however, four variables that reappear with statistically significant8
regression factors with change in market extension (mexten) in a majority (at least three
of four) of the intervals: external interaction (exin), available capacity (capac), size
measured by employment (empl) and management capabilty (capab).
In addition sales on local markets (locs) appears with a negative and statistically
significant regression factor in all intervals. The negative regression coefficient for this
variable indicates a decreasing volume of sales on local markets in conjunction with
increasing market extension. This is self evident and almost a tautology, but confirms
the validity of the modeL. This variable wil be omitted in further analyses.
The regression coefficients reported in Table 8.2 vary too much from year to year to
be regarded as constants, but a distinct pattern has been found in the regression
coefficients for four of the exogenous measures and growth in market extension.
8 t z 1.96
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There is no stable correlation coefficient between the two measures of change in
export orientation. Growth in market extension and growth in export quota are therefore
independent measures ( dimensions) of export orientation.
The final total model of these stable interactions over the total observation period of
five years is summarised in Figure 8.3 (b). The interesting features of the model are
discussed more in detail below.
Figure 8.3 Variables infuencing export orientation. Final model.
(a) inital saturated model
ch08J03
External interaction
(b) Final stable model
The interaction between the factors external interaction (exin) and growth in market
extension (mexten) is positive and statistically significant in each intervaL. This means
that high values of external interaction are associated with high values of the market
extension index.
High values of the external interaction index mean that the enterprises have a high
number of external contacts, close contacts with customers, and direct links with foreign
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representatives. High values ofthe market extension index mean that the enterprises
have extended their activities to a higher number of, and more distant, export markets.
The model confirms that high external interaction is uniformly associated with
growth in market extension.
Quite surprisingly, there is no similar relationship between external interaction and
growth in export quota. On the contrary, the two statistically significant regression
coeffcients (1991/92 and 1993/94) are negative, indicating that reduced external
interaction is found in conjunction with growth of export quota.
Available capacity
There are low, negative, and statistically significant regression coeffcients for
available capacity (cpac), defined in Table A5.8 in Appendix 5, and growth in market
extension in two of the four intervals. There is no statistically significant relationship
between available capacity and growth in export quota. The interpretation is that
growth in market extension is found in conjunction with reduced available capacity.
Searching for explanations for this apparent inconsistency would be speculation at this
stage. It can be concluded, however, that the data give no support for a general
assumption that growth in market extension or growth in export quota are motivated by
the desire to utilise free capacity.
Size of the enterprise
There are positive and significant regression coefficients for the size of the
enteiprise, measured by employment (empl), and growth in market extension for three
of the four intervals. The interpretation is that the larger the business, the greater the
tendency to extend the market.
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There is no statistically significant and stable relationship between size of the
enterprise and growth in export quota.
Sales on local markets
The regression coefficients point to a strong, consistent, and statistically significant
relationship between sales on local markets (locs) and growth in market extension.
There are negative regression factors in two of the years for sales on local markets and
growth in export quota.
The relationships pointed to by this variable come very close to being tautologies.
Since the measures for both local and export sales are share of total sales, growth in one
ofthe variables will normally be associated with a reduction ofthe other. The findings
are stil of interest, since they confirm the reliability of the two measures of export
orientation9.
Education level of the manager
The education level of the manager, measured by of his age when endingfull time
education (educ), has no significant influence on either of the measures of change in
export orientation.
Capability of the manager
The factor capabilty of the manager (capab), defined in Table A5.3 in Appendix 5,
measures experiential capabilities and language skils ofthe manager. There are very
consistent, statistically significant regression coefficients for this factor versus growth in
9 The interpretation of this variable also points to the problem of finding the appropriate time lag
between cause and effect in causal analyses. Although there is a definite separation in time between the
observation of the exogenous and endogenous variables, this time 1ag may be so short that it is equivalent
to simultaneous observations for this process.
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market extension. Statistically significant regression versus growth in export quota is
only found for one intervaL. The capability of the manager therefore contributes
positively to the process of extending markets, but has little direct influence on the
growth of the export sales per se.
Correlation between endogenous measures
Growth in market extension and growth in market quota are weakly correlated, and
in one interval only. There is no indication in these data that the enterprises secure
growth in export sales through market extension. In the set of enterprises of all
categories, growth in market extension and growth in export quota are independent
measures.
Explained variance
The details of the models vary over the four intervals. The corresponding measures
of 'explained variance' 
10 are, however, quite stable; between 0.23 and 0.34 for change in
market extension and between 0.01 and 0.02 for change in export quota.
The low value for export quota is related to the problem of identifYing a stable set of
relationships. There are, apparently, so many independently fluctuating factors which
influence growth in export quotas, that it is not possible to isolate the effects of the
factors included in the modeL.
The range of the explained variance for change in market extension indicates that
there is a fairly stable and identifiable influence from these factors on market extension.
10 The sub-model path analysis of the LISREL package computes the 'squared multiple correlation for
structural equations' which corresponds with the R2 measure of regression analyses. This is interpreted
as explained variance of the endogenous measures.
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The low value clearly means that there are also several other factors, not included in the
model, which play an important role in the development of export quotas.
Summary at this stage
The above comments may be summarised in the following regression equation:
mexten= yltjexin - Y2(tjcpac + Y3(t)empl + Y4(tjcapab + Ò
The format underlines that the regression coefficients are identified as being time
dependent, in the sense that they are different at different points of time. Our analysis
has been able to point to a consistent relationship between these three exogenous
measures and growth in market extension. The equation depicts the stable element of
the change pattern. The stability does not carr so far as having constant 'strength' of
these relationships over time.
It should be noted that the relationships of equation 8.1 differ from the relationships
depicted in Figure 8.1 as a consequence of the discussion ofthe variable sales on local
markets. It should also be noted that the error term, Ò, accounts for around 2/3 of the
observed variation of market extension.
Growth in market extension and growth in export quota are independent measures
(dimensions) of export orientation.
8.3.2 Influence of family ownership
The general structure of the path models for family and non-family enterprises with
respect to market extension are identical and consistent with Eq. 8.1, see Tables A6.12
and A6.13 of Appendix 6. There is no stable pattern over time as to which ofthe
categories have the highest and lowest computed value of the regression coefficients.
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(8.1 J
Family and non-family enterprises alike exhibit large temporal variations as to which
variables have statistically significant influence on change in market extension. For five
of the six exogenous measures there is no distinguishing difference between the two
categories of enterprises.
Although not included in Eq. 8. i due to a lack of statistical significance, the measure
education invites some reflections, but the results are too ambiguous to indicate
conclusions. For non-family enterprises, regression coeffcients for education are
positive, indicating that long education is associated with a high market extension index.
For family enterprises regression factors are negative, indicating that long education is
associated with low a market extension index. Can it be that family enterprises are less
wiling or able to use education of managers to obtain market extension than non-Îamily
enterprises?
The explained variance of the endogenous variable change in market extension is in
the vicinity of25% for each interval, and quite similar for family and non-family
enterprises.
The differences in change patterns identified for the total sample cannot be attributed
to the influence of family ownership.
8.3.3 Influence of region
There are too few observed enterprises for the region BeNe (Belgium and The
Netherlands) to establish a reliable path model for this category, see Table A6J4. The
calculated values are nevertheless included in the table.
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Marked extension
The general traits of the two other regions are in compliance with the structure of
Eq. 8.1 for change in market extension. However, for the enterprises of Nord region
there seems to be an increasing influence of the specialisation index over time. The
negative correlation coefficients imply that increasing values of the specialisation index
are associated with decreasing values of market extension index. This means that
specialised enterprises in Nord tend to focus on near and/or few export markets. The
same trait is not identifiable for the other regions. Similarly, there are indications of
positive relationships between the variables education and growth in market extension
in the Nord region, but not in Centr region. High index of market extension in Nord
region is associated with enterprises where the manager has a long education. The
statistical significance of this relationship is weak and gives cause for posing questions,
rather than for proposing a conclusion - as with the similar observation made under the
discussion of family ownership.
Explained variance varies between 21 % and 30% with the exception made for BeNe.
These values are comparable to what is found when testing the whole paneL.
Export quota
The regression coefficients found for changes in export quotas are weak and
ambiguous. There are some, but not consistent, indications of a negative relationship
between external interaction and growth in export quotas. There are no general regional
differences in this respect.
Another feature of Table A6.14 is the dwindling influence of the variable capabilty
in region Centr over time, while there is no statistically significant influence of this
variable in Nord.
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Extreme caution should be taken in a further interpretation of these findings since
explained variance fluctuates between 1 % and 28%.
Based on the present model and data, the regional dimension may not fruitfully be
pursued further for establishing causality. However, the above analyses clearly indicate
that there are aspects of export orientation where the regional dimension is a vital
element of explanation.
8.3.4 Influence of industry sector
The path models have all the same general structure for each of the industry sectors,
but their similarity ends when values of coeffcients are compared.
Wood andfurniture is the only industry sector with consistently high explained
variance of growth in market extension throughout the period. External interaction and
capabilities of manager are the only exogenous variables with consistent, statistically
significant relationships. However, also employment seems to play an important role for
explaining growth in market extension. The same variables are consistently found
statistically significant for enterprises of the mechanical industry, although with larger
temporal fluctuations.
The only consistent factor in the models for enterprises in the electro industry is
capabilty of the manager. There are no consistent factors for the two remaining
industries, textile and food and beverages.
Even more pronounced than for regions, the exogenous variables with statistically
significant relationships with the endogenous variables tend to fluctuate differently for
different industry sectors. It is reasonable to bear in mind the interaction between
industry sector and region discussed in section 8.1.
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8.4 EXPORT ORIENTATION AND ADAPTATION OF THE ENTERPRISE
The analytical model, see Figures 4.4 and 4.6, postulates functional feed-back
mechanisms from the export orientation process to enterprise characteristics and to the
external interaction of the enterprise. The previous sections of this chapter have
analysed the factors influencing the export orientation process. This section wil focus
on changes induced in the enterprises themselves and in their external interaction as a
consequence of the export orientation process.
The analytical framework for this purpose is outlined in Figure 8.4 in bold lines.
However, since the export orientation process cannot be observed directly, the analysis
must be performed using the same dynamic measures for export orientation as above:
change in market extension and change in export quota. This is indicated by the dotted
lines in the figure, signifYing these differential measures.
Once again, the purpose of the analysis is not to measure absolute strength of any
relationships, but to investigate statistical significance and stability of the relationships.
Since there is potential interaction between several of the factors, the path analysis
model of the LISREL program will once again be used to allow simultaneous analyses.
The measures of enterprise/entrepreneur characteristics and external interaction,
which are relevant in this context, are those measures included in the final stages of the
previous analyses. An additional requirement for inclusion of variables is that influence
shall not be ruled out by practical considerations i 1 .
i i An example of such practical considerations: it is very unlikely that a large number of enterprises
will change ownership structure to adapt to new requirements as result of export orientation.
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Figure 8.4 Enterprise adaptation through export orientation
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For this sub-model the following measures wil be used:
Measures of export orientation (independent variables):
· Change in market extension: i.e. change index market extension, see Appendix 5,
Section A5.4
· Change in export quota; i.e. change index of export quota, see Section 6.2.4.
Measures of enterprise/entrepreneur characteristic (dependent variables):
· Entrepreneur capabilities; i.e. experience in industry, time spent abroad, number
of languages with working knowledge, see Appendix 5, Table A5.3.
· Specialisation; i.e. value of index of specialisation, see Appendix 5, Section
A5. 1. 1.
· External interaction: i.e. value of index of external interaction, see Appendix 5,
Section A5.3
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The path model used in the analysis is depicted in Figure 8.5 (a). The straight arrows
depict relationships over one interval of time, which is one of the conditions for
causality.
The curved arrows depict relationships at one point in time, which opens for
correlation but no causality. The results of the path analysis are depicted in Table 8.3
and summarised in Figure 8.5 (b).
Once again we find fluctuations from one interval to another. Very few relationships
are stable in the sense that they are statistically significant in each intervaL. Assessed
independently, the path models for each year have a very good model fit. The models
are not identical, since the magnitude of the regression coefficients, as well as which
coeffcients are found to be statistically significant, varies over time12. Nevertheless,
there are some noteworthy common features.
12 A consideration of equality of regression coeffcients is only the first step in comparing structural
models. The next step is to subject the models to a hierarchy of tests. The first level caIIs for comparing
the structure of the models, the second level for also comparing error terms, and the third and final level
for including the covariance between the concepts (Bollen, 1989:355ff.
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Table 8.3 Export orientation and change in enterprise characteristics
1991/92 1992/93 1993/94 1994/95
capab2 spec2 exint2 capab3 sped exint3 capab4 spec4 exint4 capab5 spec5 exint5
mexten¡_i, Y 0.01 -0.02 0.11 0.10 -0.05 0.02 -0.01 -0.03 0.09 0.05 0.01 0.12
t 0.40 -0.47 3.38 2.83 -1.08 0.40 -0.34 -0.75 2.65 1.51 0.13 3.66
expgr¡_i, Y 0.11 -0.08 0.13 0.08 -0.05 0.01 0.06 -0.03 0.12 0.06 0.02 0.11
t 2.88 -1.52 3.49 2.14 -1.02 0.32 1.81 -0.60 3.28 1.79 0.52 2.98
capab¡_i Y 0.68 0.67 0.70 0.18 -0.13 0.71
t 18.48 18.11 20.30 2.81 -2.28 19.21
spec¡_i Y -0.04 0.65 0.06 -0.08 0.55 0.21 0.06 0.50 0.11 -0.19 0.74
t -0.82 17.15 1.54 -1.65 11.63 6.12 1.35 12.59 2.93 -4.04 20.27
exint¡.i Y 0.47 -0.09 0.50 0.07 0.08 0.60 -0.22 0.61 0.06
t 10.45 -2.66 11.16 1.38 2.37 14.04 -5.06 14.98 1.37
capab¡ ß 0.32
t 4.78
spec¡ ß 0.11 0.05 0.05
t 2.30 1.16 1.18
exint¡ ß 0.11 0.08 0.36 0.07
t 2.99 1.74 6.13 1.61
Explvar 0.53 0.26 0.59 0.56 0.280.37 0.63 0.38 0.57 0.64 0.43 0.63
N 392 379 371 371
Modelfit +++ +++ +++ +++
Growth in market extension is positively related with a subsequent growth in external
interaction in two of the three intervals (as also external interaction was found to be
positively related with and preceding growth in market extension). There is no similar
statistically significant relationship between market extension and specialisation or
manager capabilities.
Growth in export quota is positively related with subsequent growth in manager
capabilities.
There is no statistically significant relationship between the two measures of export
orientation and specialisation. It is interesting to note that the relationships seem to be
negative, although not statistically significant. The implication is that growth in export
orientation is associated with decreasing values of the specialisation index.
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Manager capability of one period is strongly and positively related to the capability
of the next period, which is a confirmation of accumulation of experiential knowledge.
There is no similar temporal within-variable relationship for specialisation or external
interaction - which is quite surprising. On the other hand we find reciprocal and strong
relationships between specialisation and external interaction. High specialisation in one
period leads to high external interaction in the next, and vice versa
Figure 8.5 Export orientation and enterprise characteristics.
eXlli_I
(a) Initial, general path model
ch08_ilS
(b) Stable path model
In three of the four intervals external interaction is positively correlated with
manager capability.
8.5 EXPORT ORIENTATION AND TOTAL PERFORMANCE
Two measures are used for total performance, depicting very different aspects of
performance. The first relates to stability or lack of stability in the commitment to
export sales. The categorical measure 'export regularity' is derived by observing
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changes in the export quota for each enterprise individually over the four intervals (five
observations), see section 7.1. The second measure is change rates of total sales, giving
a ratio scale measure. Both measures depict the dynamics of the process.
8.5.1 Export regularity and export quota
Since change rates of export quota are the basis for the definition of categories, the
relationship between changes in export quota and the categories of export regularity
would be a tautology. However, there is a potential connection between the level of
export sales and regularity in export commitment. Figure 8.6 clearly illustrates this
relationship.
Figure 8.6 Average export quota and categories of change patterns
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Stable exporters have the highest levels of export sales, and intermittent exporters
have the lowest levels of export sales. The differences between the categories are
statistically significant at 0.001 level, see Appendix 6, Tables A6.19 and A6.20.
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Increasing levels of the incrementally growing, and declining levels of incrementally
declining, categories verifY the reliability of the category measure.
The performed analysis confirms one of the conditions for causality, but does not
exclude other explanations; and does not establish the time sequence.
8.5.2 Export regularity and market extension
The measure of market extension is the market extension index, which is a ratio
measure. Once again statistically significant differences are found between the
categories of export regularity as to change rates of market extension. Stable enterprises
are extending their market most rapidly, followed by enterprises in the incremental
growth category, see Figure 8.7. Enterprises in the intermittent category have
consistently the lowest growth in market extension. See also Appendix 6, Tables A6.21
andA6.22.
Figure 8.7 Average change rates of market index and categories of change patterns
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These two figures and the detailed analyses in Appendix 6 clearly demonstrate that
average export quota as well as export market extension are related to the categories of
export regularity.
8.5.3 Total sales
The relationship between the dependent variable changes in total sales and the
independent variables changes in export sales quotas and changes in market extension
is explored by regression analysis, see Appendix 6, Tables A6.23 to A6.26. The
absolute values of the regression coefficients display much variation from interval to
interval, but with some common traits.
The regression coeffcient for growth in export quota is for each interval positive and
statistically significant.
The regression coefficient for growth in market extension index is, for one year
statistically significant at a level of 5%, but not the other years. In one interval the
coeffcient is positive, while the other years are negative.
The regression model is statistically significant for each interval, but the values for
explained variance (Adjusted R square) are low -- between 5% and 18%.
Table 8.4 Export orientation and total sale. Main elements of regression statistics
1991-92 1992-93 1993-94 1994-95
Coeffcient for change
in export quota Sign + + + +
Signifcance 0.00 0.00 0.00 0.00
Coeffcient for
change in market extension Sign +
Signifcance 0.02 0.65 0.94 0.06
Explained variance 0.18 0.07 0.05 0.05
A10del signifcance 0.00 0.00 0.00 0.00
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8.5.4 Export regularity and total sales
Although not a part of the initial model, it is clearly of interest to ascertain any
relationship between export regularity and growth in total sales. Tables A6.27 and
A6.28 of Appendix 6 show the growth indices for total sales in each of the categories of
export regularity. The normalised growth indices are depicted in Figure 8.8.
Figure 8.8 Export regularity and growth index for total sales
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The only category of enterprises displaying average growth rates constantly different
from the other categories is enterprises with an intermittent commitment to exporting.
These enterprises have consistently the highest average growth rates of all categories.
The average values of growth indices for the other categories are quite similar in each
interval, but with varying ranking from interval to intervaL.
Similarly, it is also of interest to ascertain whether irregularity in export quota is part
of an irregularity of total performance. The possible interaction of the change patterns of
export quota and oftotal sales is analysed in Section A4.5 of Appendix 4. As set out in
Table A4. 1 0 no systematic interaction can be found between these two measures.
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Fluctuations are much smaller for change in total sales than for change in export quota.
We also find that there is not a higher propensity for fluctuations in total sales for
enterprises with intermittent and irregular change patterns of export quota than for other
enterprises.
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9 DISCUSSION
The issues taken up in this thesis have been on the research agenda for several years,
but this is one ofthe first occasions when appropriate data have been available for
empirically testing on this broad scale (cf. Tables A2. 1 and A2.2 in Appendix 2). The
approach has therefore been to explore the main features of the data by means of an
over-all modeL. During such a process, many interesting problems and questions have
arisen as bi-products of the analyses. Most of these have been outside the scope ofthe
thesis and have, reluctantly, been put aside for future work.
This chapter wil address issues related to validity, reliability and interpretation at
model level, concluding with discussion of the initial hypotheses and interpretation of
the results. The discussions relating to the statistical significance of individual analyses
can best be done in direct connection with the analysis in question. These are therefore
to be found in the appropriate chapters or appendices. The condition for such division
of the discussion is that once issues are rejected, or fail to be supported, at the level of
statistical analysis, they wil not be used in support at model leveL. However, failure to
find expected results or support of expected relationships is also, in this context,
interesting information and wil be used in the final discussion.
9.1 VALIDITY
9.1.1 External validity - composition of sample
The external validity issue addresses the extent to which results from the analysis are
generally valid and applicable to other populations than the studied sample (Cook and
Camp bell, 1979). The reason for choosing the present research design has been to
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maximise the potential for discovering existence of phenomena. As a consequence, the
chosen research design presents two potential threats to the external validity of the
results. Firstly, the initial sample is stratified in size classes, industry sectors, and
nationality. Secondly, the composition of the sample is influenced over time by the
processes leading to establishing the panel data set, mainly through auto selection and
response rates, attrition of the initial sample population, and ageing of the enterprises of
the sample population compared to the total population.
Stratification
As discussed in Chapter 5, the sample of enterprises has been chosen randomly from
pre-selected strata. The positive consequence of this strategy has been reduced variance
within the sample and an adequate number of observations within the interesting
categories of enterprises, which both contribute positively to statistical validity. The
negative trade-off is that although one may assume that results are applicable to other
'similar' enterprises, verification by independent study is required to support such
assumption. Three main issues should be emphasised in this connection:
All enterprises are from countries in central and northern Europe, with developed
economies, orderly market structures and close proximity to large export markets.
Compared to the size distribution of enterprises in all participating countries,
small enterprises are significantly under-represented and large enterprises equally
over-represented (ENSR, 1996).
The sample includes manufacturing industries while the rapidly growing service
industries are not represented.
The aggregate effect of these elements cannot be generalised. However, several
phenomena have been identified as being part of the internationalisation process. These
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phenomena cannot be declared non-existent with the reasoning that exact dissemination
of the phenomena is uncertain. The extension of the phenomena beyond the present
sample must be resolved in subsequent research where the research method is designed
with the purpose of ascertaining the extension of the phenomena.
One important requirement for verification of external validity by repeating the
analyses with other samples is that the characteristics of the sample are well defined and
explored. This has been one important rationale for meticulously analysing the effects
ofthe categorical variables, industry sector, size classl, and nationality.
Selection of five year panel
The initial total sample of enterprises was randomly selected within the pre-defined
strata. The same address lists for mailing questionnaires were maintained in each
country over the five-year period. For the purpose of the thesis, the panel sample has
been constituted by the enterprises voluntarily selecting to answer four or five times, see
discussions in Chapter 7 and Appendix 4. This panel sample consists of 1700
enterprises.
No new enterprise has been added to the total sample after the initial selection. A
study of Norwegian non-respondents was done at an early stage to assess the effects of
these mechanisms on the composition of the panel (Havnes, 1993), see discussion
below.
Response rate
The response rates have typically varied between 15% to 30% in the different
countries over the years. However, since the panel sample is used, these individual
ch09 - 173 -
response rates are not essential for two reasons. First of all, only a small portion of the
responding enterprises belong to the panel sample. Secondly, the panel sample is
treated as one international sample with nationality as one variable, not as aggregated
national samples. Thirdly, the true size of the total sample in the second through fifth
year is not known due to attrition, see below. The issue of response rates can be
ilustrated by Table 9.1 The total number of enterprises in the initial address lists in the
seven countries of the panel sample should intentionally be 17500. For practical
reasons this number was never reached, among other things because of the limited
number of enterprises for some combinations of size and industry sector in some
countries.
Table 9.1 Responding enterprises and number of years participating
# years 1991 1992 1993 1994 1995
participating N % N % N % N % N %
1 1575 33.1 1929 36.8 1079 24.6 466 14.3 721 20.2
2 1026 21.6 974 18.6 969 22.1 619 19.0 778 21.8
3 721 15.2 758 14.5 776 17.6 624 19.2 607 17.0
4 637 13.4 787 15.0 776 17.6 753 23.1 671 18.8
5 794 16.7 794 15.1 794 18.1 794 24.4 794 22.2
Total 4753 100.0 5242 100.0 4394 100.0 3256 100.0 3571 100.0
The number of enterprises with four or five years of participation (observations) adds
up to less than 1700 (the panel size) each year. The reason for this is that in the group
of enterprises participating in four years, some of the enterprises will be missing in each
yearly data set.
i For some analyses the categorical measure for size: size class has been replaced by the continuous,
and more precise, measure: number of employees
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The panel sample of 1700 enterprises constitutes approximately a 10% response rate
of the initial total sample. This low response rate could be expected since there are so
many sources of depletion, combined with the long time span ofthe study. However,
the response rate indicates that special attention should be given to possible bias
introduced in the sample (Janson, 1981:34).
Nationality
There appears to be a different propensity for responding in the different participating
countries. In addition the Dutch survey was not conducted in 1994. This has led to a
bias in the panel sample as to the national composition, see Table 9.2. This must be
taken into account when interpreting results where cultural values, market proximity or
specific national economic condition may influence the results.
Table 9.2 Distribution of nationality of enterprises in panel sample
4 observations 5 observations Total
N % N % N %
Austria 359 39.6 323 40.7 682 40.1
Switzerland 102 11.3 89 11.2 191 11.2
Sub total Centr 461 50.7 412 51.9 873 51.3
Belgium 48 5.3 15 1.9 63 3.7
The Netherlands 20 2.2 0 0.0 20 1.2
Sub total BeNe 68 7.5 15 1.9 83 4.9
Norway 83 9.2 62 7.8 145 8.5
Sweden 220 24.3 260 32.7 480 28.2
Finland 74 8.2 45 5.7 119 7.0
Sub total Nord 377 41.7 367 46.2 744 43.7
Table total 906 100.0 794 100.0 1700 100.0
Some analyses where nationality has been a specific issue, have required a larger
number of observations than available in the national data sets. For these analyses three
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regions have been defined: Centr, consisting of Austria and Switzerland; BeNe,
consisting of Belgium and the Netherlands; and Nord, consisting of Finland, Sweden
and Norway, see 8.3.3 and Table A6.14 in Appendix 6. BeNe has a significantly
smaller number of enterprises than the two others, but the size distribution of the regions
are more similar than size distributions of the individual countries. Furthermore, the
cultural, economic, and market conditions of the countries within these regions are
suffciently similar for analyses at this level of detaiL.
It should be pointed out that the analyses with specific focus on the variable region,
see Section 8.3.3, were able to identifY different relationships between the exogenous
and endogenous variables in the different regions. However, the results are ambiguous
and the analyses concluded that the present model and data were not found suited for
further exploration of the regional dimension.
Auto-selection
The question of auto-selection refers to the processes leading to the managers'
decision to respond or not respond to the questionnaire each year. If these processes are
not influenced by the topics of the research, the auto-selection wil be neutral to the
research problems, and vise versa (Havnes, 1993). For example, if export-oriented
enterprises are more motivated to answer questions on internationalisation than
domestically oriented enterprises, exporters will presumably be over-represented among
the respondents. The results of analyses wil consequently exhibit a bias towards
'typical' results for exporters in the analyses, etc.
The effects of auto-selection and attrition, see below, on the composition of the panel
sample was studied by the author in a telephone survey of Norwegian non-respondents
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(Havnes, 1993) after completion of the two first surveys. The main conclusions of this
survey with respect to bias as a result of auto selection are that:
1. large enterprises have a greater tendency to respond, and to respond repeatedly
than small enterprises,
2. exporters (with a high perceived relevance ofthe topic) had higher response rates
than non-exporters, and a higher proportion of twice-responding than once-
responding enterprises; and
3. there was no conclusive evidence of different response rates between industry
sectors.
Although similar exercises have not been carried out in the other countries of the
project, these conclusions indicate that caution should be taken in the design of analyses
and interpretation of results. All analyses based on the total sample can be expected to
be biased towards 'typical' results for large enterprises and exporters. To compensate
for the effect of biased composition of the sample, average values for the total sample
have been avoided in the analyses wherever size effects could be expected. Likewise,
non-exporting enterprises have been defined as a separate category wherever that is
practicaL.
Attrition
The results from the study of attrition over the two first years of the Norwegian
sample (op.cit.) coincides with other studies (Isaksen and Spiling, 1996; Storey, 1994):
There is a higher propensity for discontinuing operation, for whatever reason, for small
enterprises than for large enterprises. When this is combined with the knowledge that
the rate of attrition is highest and falling over the first five years of existence of an
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enterprise (op.cit.), the conclusion wil be that compared with address lists for the first
year, the remaining enterprises in the sample of the fifth and final year will show:
1. a shift towards larger sizes of enterprises, independent of any propensity for
growth of individual enterprises,
2. a shift away from enterprises that were newly stared at project start (1991),
3. enterprises that have five more years of experience;
4. and quite importantly, a shift towards enterprises that have exhibited the
capability of surviving for five years.
In other words, although the panel study is characterised by entities that are the same
enterprises according to their names or identification numbers, the sample has been
drained of enterprises without the capability of survival; and the enterprises have five
more years of experience in the final observation than in the initial observation.
9.1.2 Construct validity
The initial conceptual model, see Figure 4.4, uses a limited number of constructs.
These constructs are clearly multi-dimensional and in the study it was attempted to
measure them by the interaction of a large number of variables, as suggested by
previous research (see i.a. Miesenbock, 1988:50; Holzmüller and Kasper, 1991 :64).
In the process of empirical testing of the research model, construct validity has been
assured by taking advantage of the fact that we have repeated observations of the same
phenomena in a paneL. Consistent constellations of correlation coefficients between
variables have been interpreted as strong indications of variables tapping the same
construct. Lack of consistent constellations is similarly interpreted as the absence of
support for assuming that the variables are tapping the same construct. These principles
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have been used during data reduction by means of factor analyses, see Chapter 7 and
Appendix 5.
By following these procedures two different sets of relationships between variables
have been defined. One set can be identified in each interval and has been termed stable
patterns. The other set of relationships is found in one or two intervals, but not in
others and has been termed circumstantial patterns. Figure 9.1 can be helpful in
distinguishing between the roles of stable and circumstantial patterns in the search for
explanations of enterprise development.
Figure 9.1 Some alternative explanatory models for correlation between observed cause (X) and
observed effect m
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For factors where stable patterns are found, explanations for observed correlation
should be sought in models of direct causality (a) or strong spurious relationship (b)
from a set of factors that were not included in the research modeL. The circumstantial
patterns could be the result of coincidence without any causality. The explanation
could, however, also be found in factors that are not observed, but are intervening in the
interaction between exogenous and endogenous variables (c). Alternatively unobserved
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factors could influence the endogenous factors directly in addition to, independently of,
and partly masking the effects of exogenous variables (d).
Since the factors Z are not observed, there is no way of empirically testing the
alternative explanation models outlined in Figure 9.1.
Alternative explanations - export orientation
The exhaustive list of variables selected on the basis of earlier research suggests that
there are few possibilities of significant factors that are not observed; but the possibility
of significant, unobserved factors cannot be excluded by these analyses. The choice of
theoretical perspective and analytic model also iluminates certain phenomena while
others are obscured, cf. Section 1.3.
The importance of this point is clearly demonstrated by looking at the role of
resources. The results from the analyses reported here do not support a hypothesis of
resource driven export orientation. This is in contrast to the findings of Ahokangas
(1998) who used a section of the Interstratos data set partly overlapping the panel data
set used here. He concludes that: ".... .seen from the perspective of a firm within a
network, three fundamental dimensions of the concept of internationalisation become
apparent: development or accumulation, control and interdependency of available
resources." (ibid: 156). The focus of the model used by Ahokangas was specifically to
study the role of resources as an explanatory factor in the internationalisation process.
In our model the focus has been more directed towards identifYing and explaining
longitudinal change patterns of enterprises. The differences in approach have decided to
what extent the role of resources has been exposed by the analyses.
The theoretically derived measurement model, developed in Chapter 6, included a
limited number of variables depicting generic properties of the enterprises. In addition
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to the variables defining the dimensions of stratification: nationality, industry sector,
and size class,family ownership is also included. Furthermore, one exogenous
variable, specialisation, and one endogenous variable, market extension, have been
generated as metric variables by combining categorical and metric variables. The
validity of both ofthese sets of variables should first of all be assessed by their ability to
discriminate in the analyses ofthe observed phenomena (Judd et al., 1991 :56). Secondly,
it is important that these variables and the procedures for generating them are clearly
defined to facilitate future assessment of their validity by testing of the same variables
in another research setting.
The variables and procedures are clearly defined in Appendix 1 and Appendix 5. The
analyses give a certain support for discriminant ability, but in many cases not at
statistically significant levels, see Appendix 6.
The set of measures designed to capture dimensions of the enterprise and the
entrepreneur, the external interaction of the enterprise, and stimuli of export orientation
were introduced on the basis of the literature review. These measures failed to a large
extent to find support in the subsequent factor analyses when the analyses were repeated
using each year as a cross-sectional sample, see Chapter 7 and Appendix 5. These
analyses demonstrate that:
1. factor analyses indicated other patterns of association between the measures
(exogenous variables) than hypothesised in the theoretical measurement model
developed in Chapter 6,
2. most of the factors identified in cross-sectional factor analyses were not stable
when the analyses were repeated in subsequent years, indicating that the observed
association between exogenous variables to a large extent is circumstantial,
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3. and this, in combination with low explained variance for factor analyses as well as
path analyses, support an assumption that there are (a number of) other
influencing factors than those included in the present study.
The analyses have identified four concepts with stable patterns of association
between the measures and also stable roles in the investigated causal models: external
interaction, available capacztl (negative influence), employment (size), and capabilty
of entrepreneur, cf. Table 8.2 and Equation 8.1. Repeated similarity in the results over
the four investigated intervals give strong support to the validity of these factors. The
discussion above also supports the position that there are other influencing factors
which have not been captured by the present modeL.
Alternative explanations - export regularity
There is of course one possible explanation that internationalisation is a random
process. However, it is more likely that there are one or more influencing factors that
are not included in the model, cf. Figure 9.1.
The causal model investigates relationships between export orientation and export
regularity. However, the initial hypotheses also take into account the possibility that
different change patterns may be explained by specific national conditions or specific
situations in industry sectors, or they may merely reflect different levels of formality in
small or large enterprises. These possible explanations have been controlled for
individually by cross-tabulation and X2 statistics, see Appendix 4, Tables A4.3 through
A4.5.
2 The regression coefficient for the factor capacity was found to be negative, indicating that decreased
capacity is associated with increasing export quota. The most likely interpretation is that free capacity
has been reduced as a result of increased export.
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Nationality
Although the interpretation of significance statistics are influenced by the small
number of observations for enterprises from the Netherlands, there are clear differences
between the frequency distributions of the countries, see Table A4.3. The Swiss
enterprises are the only group where the incremental growth category has highest
frequency, followed by irregular growth. Among the Austrian enterprises we find stable
as the most frequently found category, followed by irregular growth. Among Belgian
enterprises we find stable and irregular change categories equally frequent as the most
common categories. The Nordic countries constitute a third group where the irregular
category is the most common, followed by incremental growth.
The Nordic countries have longer distances to the largest European markets than the
other countries. This gives a certain support to the argument that increased distance has
a negative influence on competitive positions, which again reduces the ability to
maintain stable export rates, see discussion in section 4.4.3 in connection with
hypothesis H3 1 .
In spite of the national differences, we find strong common traits. The irregular
category is the most, or second most, frequently found change category in each country.
Furthermore, we find that the irregular or the intermittent categories are found in more
than 40% of the enterprises in all countries with the exception of the Swiss enterprises.
As pointed out by Thomas and Araujo (1985:51), most ofthe studies of export
orientation have a very limited geographic scope. Leonidou (1995b:40) similarly points
to the need for more cross-cultural studies. The lack of cross-national comparative
studies is also confirmed by the summar of contemporary empirical research in
Appendix 2 Table A2.2. One ofthe rare exceptions to this is a study of (West) German
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and British manufacturers in 1982 (Schlegelmilch, 1986a; 1 986b). The countries in
question as well as the conceptual model are different from those in this study.
Nevertheless it is interesting to note that Schlegelmilch (1986b:253) finds attitudinal
differences between manufacturers from these two countries. He also finds different
discriminating factors between exporters and non-exporters (1986a:59-61), but also
concludes that there are similarities in export behaviour profiles in the two countries. A
similar combination of common traits and culturally dependent differences was
identified by a comparative study of strategic issues related to internationalisation by
Schneider and de Meyer (1991).
Industry sectors
The test statistics do not support any hypothesis of interaction between the variables
industry sector and change pattern, see Table A4.4. For four of the industry sectors
frequency distributions of the categories are very similar to the total panel distribution:
The irregular category is most frequent, followed by the incremental change category.
For the food and beverage sector, the irregular category is even more frequent than for
the others - more than 50% of the enterprises, followed by the stable category with 20%.
However, the number of enterprises in the panel from this category is too low to
influence the test statistics strongly.
In the above-mentioned study, Schlegelmilch (1986a:62) also finds that industry
sectors (food and mechanical engineering) have different values for discriminating
factors of exporters versus non-exporters. Besides this, none of the cited empirical
studies provides any cross-industry comparison.
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Size categories
The enterprises continuously change their number of employees throughout the
observation period, and consequently their sizes categories may change, while the
change categories are constant (cf. Davidsson, 1994; 1996). The cross-tabulations based
on size classes at each observation are therefore different, but with strong common
traits. In all years there are statistically significant differences between the size
categories as to the distribution of the categories of change patterns, see Table A4.5.
The frequency of the intermittent change pattern decreases with increasing enterprise
size. Intermittent export pattern is typical for the small enterprise. The opposite is
found for the stable category: increasing frequency with increasing firm size. But, quite
interestingly, the irregular change pattern is found most frequently, or second most
frequently, in all size classes. With the exception ofthe smallest enterprises, the
incremental growth category was found second most, or most, frequently in all
categories.
Summing up
The frequency distributions of the categories of second order change patterns for
export quota are influenced by all of the three categories used to define the strata of the
initial sample: nationality, industry sector and size classes. However, in spite of these
influences, some distinctive common traits emerge:
· The irregular change pattern is found as the most, or second most, frequent change
pattern independent of categories.
· The incremental growth pattern is, with very few exceptions, found as second
most, or most, frequent change category.
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· The stable category is a category of the large enterprises - the frequency increases
with increasing size category.
· The intermittent category is a category of the small enterprises - the frequency
increases with decreasing size category.
These common traits, in spite of the observed intervention of the stratification
variables, underline the general nature of the change patterns:
1. The irregular change pattern emerges as a genuine pattern of behaviour, which is
modified, but cannot be explained by intervention ofthe analysed variables.
2. The intermittent change pattern is similarly found throughout the panel, but for
this category we find strong interaction with size.
3. Together these two categories outline an extremely flexible and adaptive approach
to exporting, which is found in around 40% of the enterprises throughout the
observation period.
4. The proportion of the enterprises which are categorised as incrementally growing
or stable constitutes 45% to 50% of the paneL. These are the categories which
comply with the various change models which are based on the assumption of
incremental and continuous change, see Section 1.2.
9.1.3 Statistical validity
Statistical significance
Wherever there is a question of choice of level of statistical significance of tests, test
levels have been set to a = 0.05. Wherever test results have been par of a standardised
report, the actual figures from the report have been presented.
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The methods of analyses of the association between variables are based on
correlation coefficients. For correlation coeffcients a high number of observations tend
to increase statistical significance even when the association between the variables is
very low. Chi-square goodness of fit tests used in the LISREL program have an
increasing propensity for rejecting models with an increasing number of observations
(Bollen, 1989). Statistical significance can therefore not be used uncritically at a pre-
defined level of acceptance.
The results from tests of statistical significance are reported in connection with the
respective analyses.
Item non-response
One common problem when a large number of measures are used in analysing is
caused by lack of response for single items of the questionnaire. This is especially
critical for panel studies (Hsiao, 1986) with repeated options for item non-response.
One option is to disregard cases with non-response. By attempting this approach for
one specific analysis, the available set of cases was reduced from 1700 to 43, see
footnote 3 of Chapter 8. Another approach is to replace missing values by
'representative' values, for instance mean values for a specific category.
For the many methods of analysis which are based on correlation coefficients, a third
option is available through pairwise deletion of variables. The practical consequence of
the last option is the same as replacing missing item values with the mean value of the
(sub) set of data in question.
Taking into account that the purpose of the present study is to investigate a new area
and general features of the development model, the last approach has been selected. By
doing so, the number of observations (cases) included in the analyses is maximised,
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which again maximises the use of available information, which in turn increases
statistical validity. The disadvantage of this approach is that the true distributions of
data for the items in questions are distorted, thus reducing external validity.
Low correlation factors
Matrices of correlation coeffcients are the basic instruments for depicting and
analysing relationship between factors. The matrices displayed as part of the factor
analyses as well as the matrices used as input variables for the LISREL analyses, see
Appendix 6, rarely contain correlation coeffcients with values above 0.4. Most
commonly the values are below 0.2. First of all this caused problems in the further
analyses with the purpose of identifYing stable multi-dimensional factors and causal
model with high values of regression factors. But the low correlation coeffcients also
give room for interesting interpretations. One possible explanation is that enterprises
are very independent in their assessment of which constellation of factors are important,
and also that they change their assessment over time -- all in accordance with perceived
changes of the circumstances.
Two concepts emerge from this line of reasoning: individualistic approach and
flexible approach. Individualistic approach implies that each enterprise has its own
approach to solving problems and pursuing opportunities. Flexible approach implies
that the enterprise changes this approach over time to suit its perception of present and
prospective circumstances. The approach is here interpreted to be those factors which
are perceived simultaneously and in conjunction as important, and how these in
combination contribute to the change process of the enterprises.
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9.1.4 Model representing hypotheses
The question of compliance between the model and hypotheses concerns far more
than the number and definitions of concepts, the measures used to tap the concepts, and
the relationships between the concepts. An inquiry into these elements is part of the
routine testing procedures and is addressed in other parts ofthis thesis. Since we are
analysing data collected at different points of time, the time element itself becomes an
important part of the modeL. Two issues need to be considered in this context. The first
relates to the selection of the basis for assessing changes, the second relates to the length
of the time interval between observation and its appropriateness to map the changes.
Regression fallacy
In connection with longitudinal studies discussions often arise around what is known
as the regression fallacy. The practical manifestation of the regression fallacy is that
analyses according to categories, for instance growth of export quota for different size
categories of enterprises, give different results when initial or end categories of the time
intervals are selected as the basis for the analyses. This is specifically important in
panel studies where the objects of study are followed individually and may change
categories of the independent variable over time. The problem has been much discussed
(Friedman, 1992; Davis et al., 1993; Davidsson, 1994 and 1996; Havnes, 1996b). As
pointed out by Havnes (l996b:7) the option of using end point observations as the basis
is not relevant for analyses of causal relationships. Ifthe observed variables are
hypothesised as the cause of any observed change over an interval of observation, the
cause must precede the effect.
Consequently initial values of exogenous variables are applied for all analyses in this
thesis.
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Interval length
As discussed in Chapter 4, interval length decides the resolution of observation of
changes. If intervals are too long, vital information on resulting changes may be lost
because the process may have reversed in the time interval between two observations.
Reducing the length of the interval will increase the costs of data collection and also
increase the influence of random variations and therefore complicate statistical analyses.
The question of interval length is also closely related to the interpretation of
causality. The notion of X causing Y implies that Y should occur simultaneously with
X or within some specified time interval after X (Cook and Campbell, 1979:17). The
observation of the phenomenon Y must therefore be done late enough for manifestation
ofY and early enough to avoid other possible influences on Y.
The interval for data collection in the present project was for practical reasons chosen
to be one year.
When we apply this reasoning to the results of the analyses, it is clear that during the
one-year interval between observations, changes may have taken place in many factors
outside our model, the unobservedfactors of Figure 9.1. Too long interval length wil
give too much opportunity for influence by the unobserved factors. Too short interval
length wil give too little time for the hypothesised processes to yield observable effects.
In the study of unkown processes, there is no way of a priori assessment of appropriate
interval length. Furthermore, unless interval length is made a specific issue of the
research problem, a posteriori assessment of the potential effect of selecting other
interval length is not possible. This is once again a problem which cannot be analysed
within the present data set. Instead caution must be exercised during interpretation.
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9.2 RELIABILITY
The questions of reliability cannot be seen independently of the discussion of validity
above: To what extent has the research model been able to create an instrument that is
able to measure the intended phenomena? However, reliability also requires that
potential errors intrinsic to the chosen methods of statistical analysis are under control.
In practical terms this means control of data suitability for the methods in question and
tests of reliability of results when applicable.
Due to the low number of observations for some of the phenomena, the split sample
option for testing reliability has generally not been available. Instead the panel sample
invites use of the principle of consistency over time. Thus the analytic approach of
identifYing stable factors or stable patterns of relationships also ensures reliability. The
same approach has been used in bi-variate analyses such as analyses of variance and X2
analyses.
The details of discussions of reliability on this level are found adjacent to the results
from actual analyses in Appendix 4 and Appendix 6. Wherever feasible, the following
criteria have been applied:
Table 9.3 Applied methods for assessing reliabilty
Statistical tests Criteria used
Factor analysis Chronbach's ex, consistency over time, re-test of rejected
variables by L1SREL measurement model
significance, consistency over time
X2 statistics, consistency over time
Levene test for homogeneity of variances
GFI, RMSEA, RMR, CN, t-values, explained variance,
consistency over time
Correlation coefficients
Cross-tabulation
Analysis of variance
Path analysis
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Another indicator of the reliability can be found by comparing these results with the
analyses performed by Ahokangas (1998). As mentioned above, his model and research
approach are different from the present modeL. His study is therefore based on a section
of the Interstratos data set which parly overlaps, and partly differs from the variables
used here. His selection of enterprises also only partly overlaps the panel sample used
here. The third difference is that his study is based on the years 1991, 1993 and 1995,
with the differentials over the total period 1991 -1995 constituting the variables for his
analyses. In spite of these differences, Ahokangas finds the same low correlation
coefficients, and makes the same inferences concerning differences between individual
firms (ibid: 13 1).
The comparison between these two studies confirms the reliability of the testing
methods.
9.3 SUPPORT FOR HYPOTHESES
Returning to the hypothesis developed in section 4.4, the analyses have produced
varying degrees of support:
Hi: There exist other change patterns for development of export rates than the
incremental growth pattern.
Four categories of growth patterns have been identified in addition to the incremental
growth pattern, see Table 7.2 and Appendix 4. The stable and incremental change
patterns are consistent with and may be explained by a gradual development model,
such as a stages model (Reid, 1981; Thomas and Araujo, 1986; Miesenbock, 1988) or
the Uppsala model (Johanson and Vahlne, 1990). The almost equally large proportion
of enterprises following irregular or intermittent patterns is consistent with the authors
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claiming that there is no empirical support for the stages models (Turnbull, 1987;
Andersen, 1993; Leonidou, 1995b; Leonidou and Katsikeas, 1996). A similar temporal
development of export commitment as the intermittent category has been identified by
Christens en and Jacobsen (1996), but with this exception, none ofthe empirical studies
examined have addressed this topic.
The hypothesis is supported.
H2.: Small and large enterprises wil exhibit diferent change patterns in their
export quota.
For different size classes of enterprises, different frequency distributions of the
change categories of export quota have been found, see Table A4.5. However, the
irregular change pattern indisputably also plays an important role among the largest
enterprises of the paneL.
The hypothesis is supported in its stated form.
H2,: Enterprises from diferent industry sectors wil exhibit diferent change
patterns in their export quota.
The irregular change pattern is represented by a higher percentage of enterprises in
food and beverages industries than in the other industry sectors, combined with a stable
pattern as second most frequent. For the other industry sectors distributions are much
the same as the total sample averages. Sector differences are not statistically significant,
see Table A4.5. This issue has not been addressed in any of the cited research.
The hypothesis is not supported
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H2,: Enterprises from diferent countries wil exhibit diferent change patterns in
their export quota.
There are national differences as to the distribution of enterprises in categories of
change patterns. (However, the irregular change category of export quota encompasses
more than 25% of the enterprises in all countries.) This issue has not specifically been
addressed in any of the cited research. However, the results are consistent with the
findings of Schneider and de Meyer (1991) that entrepreneurs from different cultures
have different interpretations of threats and opportunities in relation to the issue of
internationalisation.
The hypothesis is supported.
H24 Enterprises with entrepreneurs who put little emphasis on planning wil have a
propensity for intermittent or irregular change patterns of export quota,
The factor propensity for planning was identified in the process of data reduction, see
Table A5.6 of Appendix 5. However, this factor failed to correlate with the other
exogenous variables, Table A5.7; and also failed to correlate with the endogenous
measures, see Table A6.9 of Appendix 6. The factor is therefore omitted in the final
causal analysis. This issue has not been addressed explicitly in any of the cited research.
The hypothesis is not supported.
H2.5: The personal attributes of the manager wil interact with development of the
export orientation of the enterprises.
The factor capability has been identified as part of the regression equation for growth
in market extension. Quite interestingly this factor is composed of the variables years of
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experience in industry, weeks spent abroad past three years, and number of languages
spoken by management team. These variables depict experiential knowledge and
communicative skills. No relationship has been established with the tested measures of
attitude, nor with the measure of formal education. Likewise no support has been found
for a relationship between personal attributes of the manager and growth in export
quotas.
These findings are consistent with, but not identical to, previous findings on the
relationship between personal attributes of the entrepreneur and export orientation (i.a.
Jonston and Czinkota, 1986; Schlegelmilch, 1986b; Gomez-Mejia, 1988; Holzmüller
and Kasper, 1991; Manchini and Prince, 1993; Calof and Beamish, 1995; Westhead,
1995).
In spite of these interesting limitations, in the stated form, the hypothesis is
supported.
H16: External stimuli wil dominate over internal stimuli in enterprises with
irregular and intermittent change patterns, internal stimuli wil dominate over
external stimuli for enterprises with incremental growth, incremental decline,
and stable change patterns.
The analyses failed to distinguish between external and internal stimuli. This is
contradictory to what was found by Leonidou (l995a: 149) in his review of empirical
studies. One possible explanation for this discrepancy could be the different results
obtained in cross-sectional and longitudinal approaches. The results from factor
analyses of the presumed measures of stimuli could only be interpreted in a topical
context, see Figure 7.2. Only one of these factors, capacity, had a high enough
ch09
- 195 -
correlation with the exogenous variables to be included in the final causal modeL. Weak
influence was identified on growth in export quota but with the opposite direction from
what was expected, see Figure 8.3.
The hypothesis is not supported.
H31: Enterprises with stable or incremental growth change patterns of export quota
wil have a higher average export quota than enterprises with intermittent or
irregular change patterns.
Enterprises with a stable export quota have highest average export quotas for all five
observations, see Table A6.19 of Appendix 6. The average export rate for enterprises
with incremental growth change pattern is lower than the average for all exporters in the
first observation, but increases to above average, second only to stable exporters, in the
final observation. This issue has not been specifically addressed in any ofthe cited
studies. The findings contradict the arguments developed from recent strategic literature
(i.e. Porter, 1990; Mintzberg, 1998a; 1998b; Quinn and Voyer, 1998), but are
consistent with Bhide's (1990) claim that successful entrepreneurs are recognised by
their ability to act on leverage provided by external change as opposed to diligent
planning.
The hypothesis is supported.
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H32: Enterprises operating in distant export markets wil have more propensity for
stable or incremental growth change patterns than enterprises operating in
near export markets. Enterprises with irregular and intermittent change
patterns wil predominantly operate in near export markets.
For enterprises with their most distant markets outside Europe, a stable change
pattern is most commonly found followed by the irregular growth pattern. These
findings are consistent with the arguments developed from the studies by Reid (1981),
Holzmüller and Kasper (1990) and Johanson, (1990).
The hypothesis is supported.
H4,1: Growth in export quota wil be positvely correlated with growth in total sales.
A change in export quota has been found positively correlated with a change in total
sales, see Table 8.4. This result supports previous studies claiming that exporting is a
strategy for growth in total sales (Craig, 1993; Chetty and Hamilton, 1996; Christensen
and Jacobsen 1996).
The hypothesis is supported.
Ho: Enterprises with stable or incremental growth change patterns of export quota
wil exhibit higher growth in total sales than enterprises with irregular or
intermittent change patterns.
The highest growth rates were found for enterprises with intermittent change
patterns, see Figure 8.8 and Table A6.28 of Appendix 6. This issue has not been
addressed explicitly in any ofthe cited previous studies. The closest comparable result
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is that of Christens en and Jacobsen (1996) who concluded that regular exporters had
stronger growth in total sales than non-exporters among newly formed firms.
The hypothesis is rejected.
H5: Enterprises with irregular or intermittent change patterns of export quota wil
have a high propensity for irregular change patterns in growth of total sales.
Enterprises with irregular or intermittent change patterns in their export quota have a
lower than average propensity for irregular change patterns in growth of total sales.
Enterprises with irregular growth in export quotas have a higher than average propensity
for incremental growth in total sales. Enterprises with intermittent change patterns have
a higher than average propensity for stable total sales, see Appendix 4, Table A4.8.
Again this issue has not been addressed in previous studies. The arguments developed
from recent strategy literature (Johson and Scholes, 1993; Minzberg, 1998a) have not
been supported.
The hypothesis is rejected.
9.4 INTERPRETATION OF RESULTS
9.4.1 Total assessment of hypothesis testing
The hypotheses were formulated to allow stringent testing of the theoretically derived
analytic modeL. The hypotheses have received varying degrees of support, as presented
above. An important question is whether or not the combination of support, lacking
support and rejection allows any conclusions with wider implications than the
individual hypotheses. The hypothesis test results are summarised in Table 9.4.
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Table 9.4 Summary of hypo thesis tests
Hypothesis Support No Reject
support
H1 There exist other change patterns for development of ./
export rates than the incremental growth pattern.
H2.1 Small and large enterprises wíl exhibit different change ./
patterns in their export quota.
H2,2 Enterprises from different industry sectors wíl exhibit ./
different change patterns in their export quota.
H2,3 Enterprises from different countries wíl exhibit different ./
change patterns in their export quota.
H2,4 Enterprises with entrepreneurs who put litte emphasis ./
on planning will have a propensity for intermitent or
irregular change patterns of export quota.
H2,5: The personal attributes of manager wíl interact with ./
development of the export orientation of the
enterprises.
H2,6 External stimuli wíl dominate over internal stimuli in ./
enterprises with irregular and intermittent change
patterns, internal stimuli will dominate over external
stimuli for enterprises with incremental growth,
incremental decline, and stable change patterns.
H3,1 Enterprises with stable or incremental growth change ./
patterns of export quota wíl have higher average export
quotas than enterprises with intermitent or irregular
change patterns.
H3,2 Enterprises operating in distant export markets wíl ./
have a greater propensity for stable or incremental
growth change patterns than enterprises operating in
near export markets. Enterprises with irregular and
intermittent change patterns wíl predominantly operate
in near export markets
H4,1 Growth in export quota wíl be positively correlated with ./
growth in total sales.
H4,2 Enterprises with stable or incremental growth change ./
patterns of export quota wíl exhibit higher growth in
total sales than enterprises with irregular or intermitent
change patterns.
Hs Enterprises with irregular or intermitent change ./
patterns of export quota wíl have a high propensity for
irregular change patterns in growth of total sales.
There can be no question that these empirical tests support the initial proposition that
the dynamics of internationalisation, for a significant proportion of enterprises, have
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different characteristics than those which can be explained by incremental change
models.
There are statistical differences in the frequency distribution of the change categories
which can be attributed to enterprise size categories as well as to their nationality. In
spite of these distribution differences, the statistical analyses clearly demonstrated that
the irregular change category is a genuine feature which is found among more than
25% of the enterprises across all size categories, nationalities and industry sectors.
No association has been found between change categories and expressed emphasis on
planning, nor on assessment of importance of external and internal stimuli.
The stable and incremental growth change patterns are strongly associated with
enterprises with high export quotas and enterprises operating in distant export markets.
The analyses cannot indicate what is cause and what is effect in this relationship.
The positive correlation which has been found between growth in export quota and
growth in total sales seems to indicate that exporting is a growth strategy. However, it
is also important to recognise that irregularity and even intermittence in exporting are
not indicators of failure. The highest growth rates of total sales were consistently found
among the enterprises with intermittent export sales; and irregularity or intermittence in
exporting were not reflected in similar fluctuations in total sales.
9.4.2 Gradual change model
The empirical results challenge the dominating role of the gradual or incremental
models for explaining internationalisation. The frequency of enterprises with stable or
incremental growth change categories is quite similar to the frequency of enterprises
with irregular or intermittent change patterns. Although interactions have been found
between parameters which characterise enterprises and propensity for the various
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categories of change patterns, these interactions cannot explain the existence of other
categories than the stable and incrementally changing.
Equally important is the verification of the central role ofthe number of
observations. An enterprise which appeared to be stable over two observations did not
necessarily meet the criteria for stability when more observations were included.
Therefore, when reporting on dynamic properties of business development processes,
the number of observations as well as the interval length are essential for the
interpretation of results.
9.4.3 Adaptation of modes
The notion of a changing approach to suit situations is supported. As an example of
this, external interaction is positively related with market extension, but negatively
related with export quota. This means that an enterprise extends its network while
expanding the geographical market basis, but focuses its external interaction when
consolidating through expanding its exports share of total sales.
The fact that stable and incrementally growing change categories are found to have
highest average export quota raises the question of the roles of maturing or commitment.
One possible interpretation can be that it takes a certain time to reach the level of
experience necessary to be successful in any market. Once this is attained the enterprise
is able to stabilise at a high level commitment in this market. This interpretation
complies with the Uppsala model, see Section 3.2.3, and builds on the notion of
consistency as the foundation for success. However, other results are not in support of
this interpretation. When we use growth in total sales as the criterion of success,
enterprises of the intermittent change category have been found most successful while
there is no difference between the other categories.
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9.4.4 Individualistic and flexible SMEs
The initial stages of establishing the causal models revealed that correlation
coefficients generally were low and the pattern of low and high coeffcients was not
repeated in successive years. This may be interpreted as a problem of reliability, but
can equally probably be interpreted as mapping of actual differences across enterprises
each year and across time for each enterprise. The latter interpretation opens up for
interesting further deliberations.
Assuming that the measurements are reliable, low correlation coefficients for most of
the variables mean that the enterprises have different perceptions of their circumstances.
When low correlation coefficients also include the endogenous variables, the
interpretation can only be that there are individual differences as to the interaction
patterns between exogenous and endogenous variables. If these interaction patterns
were stable over time and independent of the circumstances, the patterns would be
repeated in subsequent correlation matrices. This not being the case, the only
interpretation can be that enterprises adapt their assessments and approaches over time
to changing circumstances.
Analytic support for this line of reasoning can be found by the fact that the LISREL
measurement models, which are similar to the factor analyses, depict varying patterns of
covariance between the exogenous variables. Further support is found in the fact that
the path analyses, similar to regression analyses, depict varying patterns of covariance
between the exogenous variables and the endogenous variables. Similarly the low
explained variance for the path models implies that there are other influencing factors.
Since these are not stable over time, however, they are not accepted as a genuine factor
and cannot be included in the modeL.
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9.4.5 Other possible explanations
The analyses have not been able to pinpoint one strong, decisive factor for the
development of export orientation of enterprises. Rather, the statistical analyses have
been 'disturbed' by the volatility in the constellation of factors that influence the
process. There are therefore numerous 'explanations' where the vague concept of
'circumstances' seems to be more descriptive than the more precise concept' factor' .
During the analytic phase a number of possible explanations outside the scope of the
research model have emerged, cf. the Z vector of Figure 9.1.
The first of these is at a conceptual level and relates to the change mechanisms,
namely the approach ofthe enterprises to flexibility. An overall assessment ofthe
results indicates that there might be one group of enterprises which use flexibility as
their source of competitive strength, while others follow strategies that are better
characterised as persistent. Flexibility or persistence may reflect generic properties at
strategy level, but may also be transient phenomena which are part of the development
of enterprises.
The analyses could not identifY any significant relationship between the used
measures of resources and export orientation. The analyses have revealed unexplained
negative correlation between free capacity and export orientation. More and better
differentiated measures of resources are required to ascertain the role of resources for
internationalisation of enterprises.
A third point, which could conceivably provide some explanation, could be sought in
the interaction between product specialisation and market structure, with special focus
on one dimension of the product; consumer or industrial products.
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10. CONCLUSION
10. 1 RETURNING TO THE INITIAL QUESTIONS - MAIN FINDINGS
The research objectives were outlined in a few questions in Chapter 2. It is now
interesting to return to these questions and find out to what extent the research has been
able to provide answers.
What categories of change patterns can be found for exporting, and how frequently
are the diferent patterns found?
In addition to the continuous non-exporter, five categories of change patterns for
export quota have been identified: incremental growth, stable, incremental decline,
irregular and intermittent. The same categories can be identified if the absolute measure
value of export sales is used instead of the relative measure of export quota.
The frequency of enterprises assigned to the various change pattern categories
depends on how the delimitation of the stable category is defined. For the chosen
delimiting value incremental growth was found among 28.0% of the exporting
enterprises, stable 19.0%, incremental decline 8.6%, irregular 34.7%, and intermittent
9.6%. The last two categories constituting a flexible approach to export strategy
encompass around 45% of the exporting enterprise. The stable and incremental growth
categories, which may be represented by incremental growth models, encompass around
47% of the exporting enterprises. For all practical purposes these two groups appear
with the same frequency. The remaining exporting enterprises have incrementally
declining export quota in the observation period.
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Other delimitations of the stable category give different proportions of enterprises in
the stable category, but underline the significance of the irregular and intermittent
categories.
Which are the internal and external factors that characterise the irregular and
intermittent exporters?
Irregular and intermittent exporters are not characterised by certain internal or
external factors. They are found among all of the categories that have been included in
this study. However, intermittent change patterns are found more often among small
enterprises than among large. They are also found less often among enterprises from
Switzerland and Belgium than among enterprises from other countries. There is also an
under-representation of enterprises with intermittent change patterns among world-wide
exporters.
The widespread dispersion of the change categories among the examined categories
of enterprises is a strong indication that the irregular and intermittent change patterns
are general features of enterprise development, and not patterns associated with specific
sub-groups of enterprises.
Specifcally, is it so that the smallest firms exploit their flexibilty by persisting as
irregular or intermittent exporters? if yes, is there a critcal enterprise size where it
is advantageous to go from intermittent to irregular and subsequently to stable
exporting?
The five-year data panel is not sufficient for drawing any conclusion as to persistence
within these categories or transition from one category to another. It is quite clear,
however, that the irregular change category is not a small enterprise phenomenon. This
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change category is found almost equally often in enterprises with 100 to 499 employees
as among the smallest enterprises.
The frequency of the intermittent change category decreases uniformly with
increasing size of the enterprise. Although this change category is also found in the
category of the largest enterprises, it can be regarded as more typical for small than for
large enterprises.
Are the irregular and intermittent exporters more or less successful by other
measures, such as growth in total sales, than the stable exporters?
Total performance, measured by growth in total sales, is considerably better for
intermittent exporters than for other categories, including non-exporters and irregular
exporters. The irregular exporters have very similar growth of their total sales as the
other non-intermittent categories. It is therefore a mistake to associate intermittence or
irregularity in development of export quota as indicators of inferior performance in total
sales.
The stable and incremental growth categories, on the other hand, are associated with
better performance when the performance measure is the level of export sales quota.
The implication of this is that whenever performance objectives are related to specific
activities, best performance is found among the enterprises with change patterns that are
stable or incrementally growing in these areas.
There is one more issue that should be added to the list of main findings. As part of
the statistical analyses clear indications have been found that the enterprises have much
more individual approach and higher flexibility than commonly recognised in prevailing
theory. These indications are complementary to the identification of the significant role
of non-monotonous change patterns, and might be different manifestations of the same
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phenomenon. The analyses of this study have not been pursued far enough in this
direction for more than an indication of the possible existence of the phenomenon.
10.2 CONTRIBUTIONS TO THE ACADEMIC DEBATE
The starting point of this research effort was outlined as a challenge to the
dominating role of incremental growth models as the explanation of changes or
development of enterprises. The reported research has given clear empirical support to
this challenge: A substantial number of enterprises follow change patterns that can be
defined as irregular, and also intermittent, as to the development of their exports, both
regarding total export sales and export sales as share of total sales.
Generic properties, such as size category of the enterprise, industry sector, and
nationality, all have an influence on the distribution of enterprises among the various
change patterns. But the fact remains that the irregular change pattern is found in a
significant number of the enterprises from all countries, in all industry sectors, and
among all size classes of small and medium sized enterprises. The irregular change
pattern is not a singularity which is characteristic for a well defined minority of
enterprises; it is a general feature found among all studied categories of enterprises.
The incremental models, therefore, can explain change processes found in a section
of the enterprises, but there are also large sections of the business community which
develop along very different paths where other explanatory models are required.
In the process of establishing a measurement model it was found that the enterprises
had very different perceptions as to which factors were important for their export
orientation. There were also clear indications that within each enterprise these
perceptions changed over time. Likewise, the causal analyses revealed that very few of
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the exogenous variables had a consistent relationship to the endogenous variables. The
factors contributing to the export orientation process changed over time. Once again
evidence was found that the generic variables had some influence on the permanent
patterns of relationships, but this did not explain the transient nature of the
phenomenon.
The implication drawn from this is that a significant portion of SMEs have individual
approaches to addressing their problems and challenges, and they exhibit flexibility in
their approaches according to changing circumstances. The context of the decision
situation is much wider than what is defined by the variables included in the
questionnaire.
Importantly, the data clearly demonstrate that the irregular or intermittent change
patterns are not general indications of failure, as discussed above.
The observations suggest two possible, equally interesting, explanations. The first is
that the intermittent and irregular change categories are typical for the initial stages of a
chain of development or typical for situations with low commitment. This explanation
indicates that further research should address the problems of third order change
patterns: What stimulates, or what are the conditons for, transposing the change
process from one category of change pattern to another? This line of questions is very
similar to the stages models, but with one important difference: it also includes the
mechanisms that prompt transition from one category to another.
The second explanation points to the possibility of diferent typologies ofSMEs. One
typology derives its competitive position through the well known strategic principles of
defining objectives and consistently working towards these in an incremental process.
The other typology derives its competitive position through continuous awareness of
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options, and flexibility and dynamic adaptation to circumstances. The latter typology
complies with the models of entrepreneurial behaviour, which could be related to
properties of the enterprise or of the manager. According to this explanation, enterprises
would maintain the same change pattern over a long period of time.
The present research project had an observation period of five years - the time period
it takes for 50 percent of newly started enterprises to cease operation. From a planning
point of view, a period that lasts over five years must therefore be treated as permanent
in SMEs. The question of whether or not the irregular and intermittent change patterns
represent transient or permanent features of SME development (typologies of SMEs),
could therefore be regarded as academically interesting, but of low consequence to the
practitioner.
10.3 IMPLlCA TlONS FOR METHODOLOGY
The widespread call for longitudinal research, reported in previous studies, has been
supported by the present data and analyses, while the call for a multi-variate approach is
more ambiguously supported. On the one hand, not very many of the measures
consolidated to factors or scales that were stable. On the other hand, previous research
and existing theory were not sufficient to identifY a priori what would be the central
measures for the concepts. At the present stage of theory formation a wide selection of
measures therefore proved to be of vital importance in order to explore potential
relationships and multi-dimensional constructs.
One important conclusion is that longitudinal data and statistical methods for
analysing relationships over time are prerequisites for exploring and analysing
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development processes. Repeated, independent cross-sectional analyses may produce
ambiguous and even contradictory results.
Two important issues remain for future research, which have implications for method
approach. Firstly, the role of the categories of second order change patterns needs to be
addressed, as discussed above. The data required to analyse the possible third order
change patterns necessitate more frequent and a larger number of points of observation
than the five available to this study. To establish better understanding of the general
nature oftypologies of enterprises defined by change patterns, survey data of a large
number of enterprises are called for.
Secondly, low correlation between the variables have been interpreted as a possible
indication of an individualistic and flexible approach to export orientation where the
enterprises adapt to perceived actual and prospective circumstances. If this
interpretation is correct, the context is of vital importance for the outcome of decisions
regarding development of enterprises. The context will always be a complex concept
and the very notion of adaptation indicates that the concept cannot be measured by
preconceived questionnaires. Therefore, case studies are required to explore the role of
the context for the outcome of decisions relating to enterprise development. However,
such case studies also need to be repeated in the same enterprises over time in order to
observe the same decision system in different contexts. Also this approach presupposes
a panel sample.
One other possible explanation for the low correlation coeffcients could be that the
conceptualisation as well as the applied measures ofthe concepts are inadequate.
Although much modified throughout the project, the modelling for the present study
started with previous research as one premise. In this context it is important to
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remember that previous research has been dominated by cross-sectional data and
analyses. This study has clearly confirmed that cross-sectional analyses are inadequate
to study phenomena of longitudinal nature. The danger of erroneous conceptualisation
is, under such circumstances, immanent. However, once the inadequacy of the initial
model was established in Chapter 7, very few modelling constraints were made on the
further steps on the process of data reduction. Every precaution has therefore been
taken to reduce the effect of modelling misconceptions. The dominating error term is
therefore measurement errors at data leveL.
The analyses have disclosed two seemingly unrelated phenomena: high frequency of
irregular and intermittent change patterns; and failure to identifY patterns of
relationships between independent variables. It is quite conceivable that these two
phenomena are independent manifestations of one latent construct: propensity for
flexibility and adaptation. The existence of the non-monotonous change patterns can
therefore be interpreted as support for the supposition that the low correlation
coeffcients is a genuine feature, and not the result of inadequate conceptualisationl.
In earlier empirical studies increasing size of enterprises has frequently been used as
a proxy for formalisation, organisational structure, and reduced flexibility. The size
parameter did not prove to be a successful discriminant in the attempt to establish a
measurement modeL. At the same time this study has demonstrated that irregular levels
of export quotas are found also among enterprises with i 00 to 499 employees. Further
analyses are required to confirm that a propensity for flexibility is a genuine feature, and
to establish adequate measures for this feature.
i Cf. the discussion in section 9.2 of the analyses by Ahokangas (1998) using different sub-sets of
Interstratos data and a different modelling approach.
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The apparent lack of structure in the data creates a formidable challenge for the
researcher. Mostly, interpretations of results of analyses are based on identification of
structural elements in measurements. This was a main issue when attempting to
establish a temporally stable measurement model in Chapter 7. The 'text book'
interpretation of the analyses would be that no latent variable had been identified, which
means that the variables cannot be consolidated as different dimensions of the same
construct. As pointed out above, the same results would appear if the enterprises were
very individualistic and flexible in their adaptation to external options and challenges.
This ilustrates that identification of structures between the measures through statistical
analyses is not the only possible basis for interpretations. Provided that the modelling,
data and analyses are adequate, interpretations can also be made when the statistical
analyses depict lack of structure among the measures.
10.4 IMPLlCA nONS FOR POLICY
The analyses have shown that there are several ways to success for enterprises, very
much dependent upon what the enterprises regard as their (present) criterion of success.
The intermittent, and to a certain degree also the irregular, change patterns were
found to be associated with success measured as growth in total sales. These enterprises
may be seen as the players in the markets, searching for new opportunities, and always
wiling to go for new markets whether they are domestic or foreign. The stable and the
incremental growth patterns were found among enterprises that were successful when
judged by the criterion of high quotas of export sales or high growth in their quotas of
export sales. But these enterprises are very close to the average for all enterprises, when
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the criterion of growth in total sales is applied. These are the enterprises that follow the
path of persistency and gradual development.
It is the feeling of the author that the option and the merits of flexibility and
adaptation are not sufficiently presented in management literature and advisory services
directed towards SMEs.
Extensive external interaction is important for enterprises which are extending their
markets. There is a high correlation between enterprises which are able to extend their
markets and managers with long experience and language capabilities. The need for
wide external interaction seems to be reduced for enterprises that increase their
international commitment through increased quota of export sales. For these enterprises
the capability of the manager is no longer so directly related to the measure of their
performance. These findings underline the importance of selective instruments for
assisting enterprises in their export efforts, all in accordance with their present situation
and the actual market objectives of the enterprises.
10.5 LESSONS FOR THE ACADEMIC
The research collaboration in the Interstratos project has in itself been a very valuable
lesson in cross-cultural co-operation. Although there were no language problems, and
all the researchers were familiar with the field of research, much effort had to be put into
forming consensus as to the interpretation of concepts, theoretical approaches, the trivial
details of how to handle non-conformities in the data sets, etc. Many of the difficulties
could be attributed to small cultural differences and differences in scientific tradition
between the members from different countries. These differences were too small to be
noticed before they were exposed by, often trivial, problems. In the late stages of the
ch10 - 213 -
project the group had learned to cope with such problems. It is important for the
success of international research co-operation to recognise that problems of this nature
will appear and to take this into account in the progress planning.
The strategy for selecting the panel by maintaining the same address lists each year
has enabled us to establishing a panel of enterprises that were observed over the total
period. However, the yearly data sets can also be used for yearly cross-sectional
analyses. In the final observation period the data set describes enterprises capable of
surviving at least five years. The data set for the fifth observation is therefore no longer
representative for the total population of the selected strata of enterprises, as the data set
for the first year was. To maintain a more representative composition of the yearly data
sets, the address list should be supplemented each year to compensate for the attrition.
Such steps would allow control of the development ofthe panel enterprises against
cross-sections of enterprises that were representative for the total population of
enterprises.
In spite of the extensive list of variables, the analyses demonstrated that a few more
variables could have greatly improved the basis for interpreting the models. Inclusion
ofthese variables in the Interstratos project was not practical, but should be considered
by any follow-up project. First of all, the role of available resources should be analysed.
The resource measures included in the Interstratos project were not precise enough to be
of use for the present analyses. Secondly, the managers' assessments of previous
development of several factors of potential importance for internationalisation have
been included in the data set. Expectations concerning future development of the same
factors will, however, often be equally important for decisions regarding development
of enterprises. Expected future development should be regarded as a significant element
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of the context of the decision process, and therefore be included in the data set in
follow-up research.
Thirdly, the factors external interaction and manager capabilites have been
demonstrated to have a strong influence on the export orientation of SMEs. These two
concepts should be further explored by different approaches to consolidation of the
available variables. In further research, consideration should be given to find more
appropriate and more detailed indicators for these constructs.
10.6 LESSONS FOR THE PRACTITIONER
The primary objective of this research project has been academically oriented.
However, the work has also given some results that are directly relevant for the manager
ofthe SME exporter or would-be exporter.
The most important message is that exporting is a viable market strategy for all types
of enterprises. There are examples of successful exporters from all size categories, all
industry sectors, and of course all countries.
There are strong indications in the empirical data that the most successful enterprises2
are highly flexible and adaptive. In our context this means that they switch between
export markets and domestic markets. One could say that these enterprises use their
flexibility as a basis for their competitive strength.
Extension of exporting has two dimensions: increase in the number of export markets
(countries) and increases in the export quota. It has been found that enterprises that
increase the number of their export markets tend to have a wide external information
network, while enterprises that predominantly increase their export quota tend to focus
2 Measured by growth in value of total sales.
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their information network. This means that the extent and the type of information
network are adapted to the type of market extension with regard to two distinct
dimensions: growth in geographic extension and growth in sales volume.
10.7 EpILOGUE
The conclusion of a large research effort invites some reflections, partly on what has
been achieved, but also on what could have been achieved if other lines of research had
been pursued. Throughout a large research project, choices repeatedly have to be made
that are decisive for the further progress of the project. Ideally such choices should be
made from theoretical considerations, but equally often problems of a practical nature
are, quite prosaically, more vital for the success or failure than theoretical problems.
Some of the choices must therefore be steered by practical considerations. In our case
this has been the criterion for the choice of paricipating countries. They represent an
interesting section of European countries, but the final selection was decided by which
researchers and institutions had an interest, and were able to paricipate, in the project.
Similarly, a limited selection of industrial sectors are included, and the sample is
stratified in five size classes. These choices represent a deliberate research strategy
designed to iluminate certain aspects of the research problem at the cost of sacrificing
others. There are valid arguments for other options, and no exact measure can be made
to weigh the pros and cons for the options.
In this thesis the focus has been on the dynamic properties of the development
process. The introduction of the categorical scale of' change patterns' has necessitated
special attention to differentials or ratios of the central measures, while the possible
effects of absolute levels of the same measures have been neglected. Examples of this
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are that change ratios of export quotas have been analysed extensively, while the
absolute levels of export quota have only been addressed very briefly or indirectly.
In many situations the extent of attention given to a topic is taken as an indication of
the attached importance. Such is not the case here. It is very probable that the absolute
level of export sales influences the approach to exporting and internationalisation. But
the focus has been wide enough as it is, and so some limitations had to be made.
It is clearly acknowledged that the choices made throughout the research process
have not been made with the assumption that this researcher, or any researcher, can
claim an a priori knowledge of what is the best line of research to pursue. But the
options which were not pursued have been identified and are there for later revisiting
and exploration by the researcher himself or by colleagues.
This research process ends with more questions than it started with, which may seem
contradictory to the purpose of research. However, the ability to pose new and better
founded questions is a very good indication that insight has been achieved through a
learning process - which is the purpose of research.
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POST SCRIPTUM
When I started this work I had a mental picture of the pending task: Writing the
thesis would be an intensive intellectual challenge and learning process. The strange
thing about learning is that new knowledge blends in with and modifies previous
knowledge. It is therefore difficult now to pinpoint actual facts, topics or skils that
have been acquired in the process. But I have a definite feeling of accomplishment and
intellectual achievement.
For a slightly shorter period oftime than I have been involved in the doctoral
programme, I have witnessed the first years of my grandson. As all babies he came into
this world without a language and without any prior knowledge of his new environment.
Four and a half years later I had the experience of talking with him on the telephone,
and he was making detailed plans for what we would be doing together during his
coming visit.
During the same period we had followed two learning processes. I had been
struggling with my theory, model, analysis, etc., which all were extensions of previous
knowledge. He had started from scratch, and while seemingly playing he had learned to
communicate with a language, learned to use abstract concepts, and learned the abstract
skill of planning.
When I compare this intellectual achievement, which is typical for babies, with my
own achievements, I become very humble. My greatest intellectual strides are not
represented by these pages; they were made during my first years!
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Appendix 1
A1 THE INTERSTRATOS PROJECT AND DATA SET
A 1. 1 THE INTERSTRA TOS GROUP
The Interstratos project is a co-operation between researchers in eight European
countries. The paricipants constitute, as individual members, the Interstratos group:
Table ALl Participants of the Interstratos groupl
Austria J.Hanns Pichler, Erwin Fröhlich, Inge Fröhlich, Peter Voithofer
Belgium Rik Donckels, Ria Aerts
Switzerland Hans J. Pleitner, Margrit Habersaat
The Netherlands Yvonne Prince, Harold Gankema
Great Britain Graham Hall
Norway Per-Anders Havnes, Johanne Sletten, Arild Sæther
Sweden Carin Holmquist, Håkan Boter
Finland Antti J. Haahti, Allan Lehtimäkit, Petri Ahokangas
The objectives of the Interstratos group are twofold. In a time perspective, the first
objective was to establish the international data set over the years 1991 - 1995. The
second objective is now being realised in an joint effort of utilising this data set for
analytical purposes. In this respect the researchers parly pursue their own research
objectives, such as this thesis, partly join in common presentations at international work
shops and in joint publications. This par of the co-operation has not yet come into full
effect.
The approach is based on the experiences several members of the Interstratos group
gained from a similar and previous co-operation on a smaller scale in the Stratos project
i As of January 1998
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(Bamberger and Weir, 1990), which was a cross sectional study of strategic orientation
of European SME manufacturers.
A1.2 DATA SET
The INTERSTRA TOS data set has observations of a total of 10815 enterprises over
the five year period. For 5770 of the enterprises there is only one observation, for 794
enterprises there are five observations, and these 794 enterprises constitute the true
panel data set, see Table Al .2.
Table Al.2 The total Interstratos data set
Number of Number of cases Percentage
observations (enterprises)
1 5770 54
2 2183 20
3 1162 11
4 906 8
5 794 7
Total 10815 100
Cumulative
percentage
54
74
85
93
100
At.2.t Stratification
The industry sectors used as the basis for stratification have been selected to
represent different degrees of maturity of technology and international orientation. The
electronic industry represents technology in rapid transition, while, on the other hand,
large parts of the textile industry as well as the food and beverages industry sectors are
assumed to represent established technologies. At the same time food and beverages
industries to a large extent were assumed to be domestically oriented, while electronic
industry sector, and to some extent mechanical engineering, were assumed to be more
export oriented.
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The definition ofthe industry sectors is made according to two digit NACE codes,
valid version 1991, with transformation to applicable national codes, see Table Al.3.
Table A 1.3 Definition of industry sectors and corresponding sector categories.
Industry NACECode2 SSB Code3
sector No Description No Description
1 43 Production of textiles 321 Production of textiles
45 Production of footwear and 322 Production of clothing except
clothing footwear
324 Production of footwear
2 34 Electrical engineering 383 Production of electrical
(manufacturing of electrical appliances and material
equipment and appliances)
3 41 Production of food and drink 31 Production of food, drink and
tobacco
42 Processing of tobacco
4 46 Manufacture of timber and 33 Production of wooden articles
wooden products, including
furniture
5 31 Manufacture of metal articles 381 Production of metal articles
32 Mechanical engineering 382 Production of machines (with
exception of office machines)
A1.2.2 Composition of data set
The total number of observed cases of the consolidated international data set is
presented in Table Al.4. Only enterprises within predefined size categories and where
information on the industry sector is given are included in this table. Some of the
enterprises have responded to the questionnaire despite having grown beyond the upper
size limitation during the period of observation. The data pertaining to these enterprises
are included in the data set, and can advantageously be used in some types of analyses
related to growth. These cases are not, however, included in Table Al.4.
2 NACE = Nomenclature des Activités Economique, valid version 1991
3 SSB = Statistisk Sentralbyrå (Norwegian Bureau of Statistics)
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All descriptive tables related to the total sample in this appendix include observations
of British enterprises, over two years, and French enterprises, over one year.
Table Al.4 Consolidated international data set. Number of observed enterprises in
yearly surveys
1991 1992 1993 1994 1995
N % N % N % N % N %
Size class
1-9 1414 31.1 1671 33.0 1311 31.5 906 30.2 921 27.4
10-19 896 19.7 994 19.6 836 20.1 564 18.8 647 19.2
20- 49 1032 22.7 1108 21.9 934 22.4 703 23.4 822 24.4
50- 99 620 13.6 678 13.4 561 13.5 441 14.7 515 15.3
100-499 586 12.9 609 12.0 526 12.6 386 12.9 460 13.7
Total 4548 100.0 5060 100.0 4168 100.0 3000 100.0 3365 100.0
Industry sector
TEXT 929 20.4 871 17.2 713 17.1 599 20.0 604 17.9
ELEC 683 15.0 744 14.7 644 15.5 421 14.0 506 15.0
FOOD 819 18.0 893 17.6 779 18.7 600 20.0 619 18.4
WOOD 922 20.3 975 19.3 811 19.5 654 21.8 646 19.2
MECH 1195 26.3 1577 31.2 1221 29.3 726 24.2 990 29.4
Total 4548 100.0 5060 100.0 4168 100.0 3000 100.0 3365 100.0
The intention was initially that for each country, the data set should include 20
observations of enterprises for each combination of size class and industry sector, 'cell',
totalling 500 observations per country. As can be seen from Table 5.1, Chapter 5, this is
only accomplished on a few occasions. However, there are frequent situations with
more than 20 observations per cell. In these cases procedures have been adopted in the
Interstratos project for a random draw of20 ofthe observed enterprises. Such a
reduction is not performed in Table Al.4.
For the reasons listed above, the number of observed enterprises reported here may
differ marginally from similar figures given by other sources.
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A1.2.3 Export orientation
As mentioned above, descriptive statistics will not be presented for all variables due
to the large number of variables. However, one exception wil be made here. Whether
or not an enterprise is an exporter is a good indicator of the relevance of the research
topic to the enterprises. Table A1.5 therefore depicts the percentage of responding
enterprises that were exporters each year; and also the percentage of multiple
responding enterprises that were exporters in one or more of the observations.
Table A1.5 Exporting enterprises in total sample. Number and percentage of
observations.
Exporting enterprise in
1991 1992 1993 1994 1995 One o/the
years
N % N % N % N % N % N %
Yes 2941 68 3146 64 2701 70 2008 72 2312 74 7483 73
No 1389 32 1746 36 1171 30 784 28 808 26 2770 27
Total 4330 100 4892 100 3872 100 2792 100 3120 100 10253 100
The general trend is that the percentage of exporting enterprises increases in the
period 1991 - 1995 within the sample. However, no general conclusion should be
drawn on the basis of this table, since the survey of 1995 represents 'survivors', that is,
enterprises that have the capability of staying in business for more than five years. This
is not typical for the total SME community, see discussion in Chapter 9.
A 1.3 SIZE DISTRIBUTION OF ENTERPRISES
Although the lower and upper size limitations for the survey have been set to 1 and
499 employees, respectively, there have been a few respondents outside these size
ap01 - 239-
limits. Mostly the reason has been that enterprises have grown during the observation
period. For some analyses related to growth such information is vitaL.
For the purpose ofthe present analyses, inclusion ofthe enterprises 'outgrowing' the
size limits will impair the validity of the analyses. The reasons for this are twofold.
Firstly, there are very few respondents growing to more than 499 employees; and also
there is a low number of respondents without employees the first year, or retracting to
no employee in later years. Due to the low number and lack of control of selection
procedures for the respondents beyond the size limits, there would be a high probability
of bias in these parts ofthe data set.
Secondly, there is no procedure for distinguishing between 'no respondent' and
enterprises that cease operation, while most of the enterprises exiting at the upper
boundaries are survivors. Including the exiting enterprises at the upper size boundary
but not at the lower would introduce an asymmetric element to the data set.
To minimise the risk of bias and to secure symmetry, only enterprises with 1 to 499
employees each year are included in the final data set.
See also the discussion on the regression fallacy in section 9.1.4.
A 1.4 MODIFleA TION OF VARIABLES
A 1.4.1 Transforming to national currency"
The values of total sales and export sales are given in ECU in the international data
set to allow cross-national comparisons. For this thesis these variables have been
transformed back to national currencies using the same exchange rates as initially used
4 This section is included as reference for other users of the Interstratos data set. It has no practical
implication for the analyses in this thesis alone.
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in the transformation to ECU in the consolidated international data set. For the record,
these transformation rates are presented in Table Al .6.
Table AJ.6 Applied exchange rates of national currencies to ECU
1991 1992 1993 1994 1995 Max/Min
Austria 14.4683 14.4472 14.2033 13.6006 13.5075 1.071
Belgium 42.4789 42.2556 41.5423 40.3579 40.4743 1.053
Finland 4.8697 5.0023 5.7723 6.6824 6.1674 1.372
Great Britain 0.7152 0.7017 0.7333 0.7785 0.7732 1.109
Netherlands 2.3163 2.3133 2.2725 2.1714 2.1525 1.076
Norway 7.9654 8.0285 8.0299 8.2930 8.3524 1.049
Sweden 7.5305 7.4844 7.5003 9.0810 9.1267 1.219
Switzerland 1.7652 1.7741 1.8157 1.7273 1.6173 1.123
Data source: Institut für Gewerbe- und Handwerksforschung, Vienna5
A1.4.2 Replacing missing value
The coding procedures for one of the variables of main interest, V 406 - export sales,
have not been clearly defined in the early stages to distinguish between 'zero' and
'missing values'. The value of V406 has been recoded using the dummy variable
exporter, EXP, to allow 0 (zero) as a valid value of export sales for identified non-
exporters.
A1.4.3 Replacing value 0 (zero)
When analysing the temporal change of total sales or export sales, it is of interest to
be able to use relative measures also when initial or final values of the variable are 0
(zero). That is not possible with SPSS procedures without excluding cases. To avoid
reduction of the available data, and stil be able to identifY starting or stopping of
exporting, these variables have been re-coded:
5 Telefax dated 08.08.96
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V405=O ~ V405=O.OOOOOOI
V406=O ~ V406=O.OOOOOOl
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A2 SUMMARY OF PREVIOUS RESEARCH ON
INTERNATIONALISATION AND EXPORTING
Table A2.1 Review articles on exporting and internationalisation.
Appendix 2
. Mixed empirical support of
U-model
. Lack of proper design to
explain development
process
. I-models can not be falsified
~Nt?~9:r()rI()l1giticli1?,:i:!clt?~igl1
Bilkey (1978) Export behaviour . Export orientation . Export is a developmental1964- 77 models . Motivation for process
export . Equation coeffcients differ
· Obstacles to between stages
exporting . Export profies can be
· Management formulated
. Firm size
. Export destination
. Export risk
. Export models
Author(s)/
year(s)
Aabyand
Slater (1989)
1978-88
Andersen
(1993)
1977-90
Dependent
variab1e( s )/concept( s)
Export performance
. Propensity
. Export sales
. Export problem
. Level of export
. Perceptions towards
export
. Export growth
intensity
. Barriers to
Internationalisation
process
. Dppsala (D) model
· Innovation (I) models
Independent
variable(s)/concept(s)
. Management
. Environment
. Competencies
. Firm characteristics
. Strategy
. Historical
explanations
Conclusion( s)
. Size important only when
linked to other aspects.
. Competencies more
important than firm
characteristics
. Need better performance
measures and longitudinal
designs
Reviewed
articles
55 studies
Review
6 studies
theory
criticism
43 studies
Review
Buckley
(1991)
1968 ~
Dichtel et aL.
(1984)
1964-81
Gemünden
(1991)
1962-86
ap02.doc
Na.
Export entry decision
.
N.a.
Motive lists
Profies of exporting
firms
Export decision
models
. Stages models
. Importance of
N~t9!l()Ltlrn
Success factors
. Size
. Export orientation
. Intensity ofR&D
. Product adaptation
Export success
. Export share
. Export growth
. Export profitabilty
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. New agenda for social
science research
Existing export-related
research is too fragmentary.
Number of persons or of
hierarchica11evels involved in
decision process proxy for
size.
Concept confusion due to
~11(l9:~q~att?()EElE(lti91?a1i~Clti91?:
. Little support for size factor
. R&D positively related to
intensity but not to growth
. Information activity
positively related
Thematic
review
Review
49 studies
Meta-analytic
critique
Cont.
/Cont.
Author(s)/ Dependent Independent Conclusion( s) Reviewed
year(s) variable( s )/concept( s) variable( s )/concept( s) articles
Leonidou Export . Export stimuli . Bulk of current research still 27 studies
(1995a) . prosperity . Decision maker at identification and Review
1970-95 . engagement . Organisational conceptualisation stages.
. Initiate, develop or characteristics . Incomplete conceptually,
sustain export . Environmental ignored previous work.
characteristics . Descriptive, exploratory and
. Fortuitous orders ad hoc.
Leonidou Export barriers . Stage of . Cross-sectional research 35 studies
(1995b) . Latent internationalisation . Ethnocentric orientation Review,
1960 -¿ . Operational . Internal/external . Strongest barrier: lack of assessment and
. Frequency . Domestic/foreign information on foreign synthesis
. Intensity/importance . Period of field work markets, then
documentation procedures,
and findings representation.
. Insufficient conceptua1isat.
. Ignoring previous results
. More cross-cultural studies.
Leonidou and Export development . Manufacturing firms . Three broad phases 10 studies
Katsikeas process . Managerial identified Review and 
(1996) . Exporting phase determinants. . pre-engagement phase synthesis
1975-92 . All stages models . Organisational . initial phase
characteristics. . advanced phase
. Export stimuli and . Stages insufficiently
inhibitants. defined.
. Variables arbitrarily chosen.
. All models are incremental,
and almost all static in
nature.
. at one in time.
Li and International marketing . Conceptual and . International marketing -¿ 10 studies on
Cavusgi1 research streams empirical research attitudina1 and behavioural internationalis-
(1995) . Internationalisation streams on change. ation process
1969 process one of these internationalisation . Occurrence in stages Classification
streams process . Incremental model not and assessment
supported
. Two processes: one
and one random
Miesenbock Exporting . Decision maker . Exporting is a sequential Review
(1988) . Stage of process. article
internationalisation . Decision maker most
. Product important single variable
. Country . Determining variables
. Stimuli depend on stage
. Demographic . Impossible to identify
characteristics influencing variables
. Managerial charact.
. Marketing
. R&D
. Finance
Cont.
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/Cont.
Author(s)/ Dependent Independent Conclusion( s) Reviewed
year(s) variable(s )/concept(s) variable( s )/concept( s) articles
Reid (1981) Export entry and . Impact of decision- . Domination of one-shot, Review and 
expansion process maker on behaviour. cross-sectional studies, and conceptual
. Innovation-adoption correlation analyses. model
process. . Distinction between foreign
. Foreign market entry expansion in small
orientation. and large firms.
. Stimuli influenced . Five stage modeL.
by manager
characteristics.
Thomas and Export behaviour . Innovation model . Innovation adaptation 9 studies
Araujo (1985) . Initiation . Knowledge behaviour Review and 
1968-84 development . Stages decided by analysis
. Internal and external interaction between firm
stimuli and entrepren characterist.
. Active, passive and . Most studies lack solid
domestic firms empirical base since they
. are cross-sectionaL.
Thomas and Export behaviour . Firm and decision . Insufficient empirical basis Review
Araujo (1986) . Innovative strategy maker . Implicit assumption of
. Knowledge characteristics. positive value of exporting
development . Innovation adoption . Adaptation to
. Pre-export behaviour process -information environmental conditions
. Stage hierarchy essential
ap02.doc - 245-
Ta
bl
e 
A
2.
2 
Pu
bl
ic
at
io
ns
 o
f e
m
pi
ric
al
 re
se
ar
ch
 o
n 
in
te
rn
at
io
na
lis
at
io
n 
an
d 
ex
po
rti
ng
A
ut
ho
r(s
)
Pu
bL
.
Co
nc
ep
ts 
I M
ea
su
re
s
Ap
pr
oa
ch
 I
Si
ze
 I
In
du
str
y 
se
ct
or
( s
)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
)
Cr
os
ss
 s
ec
t (C
)
A
li 
an
d
19
91
M
an
ag
er
 a
tti
tu
de
s
M
ul
tiv
ar
ia
te
To
ta
l s
al
es
,
N
ot
 d
ef
in
ed
S=
50
0
C
U
SA
Sw
ie
rc
z
Ex
pe
rie
nc
e
re
la
tio
ns
hi
ps
U
S$
N
=1
95
(M
id 
W
est
)
En
te
rp
ris
e 
siz
e
St
ag
es
 (
OJ
Sm
l 
~5
 m
il
Si
ze
(-J
M
ed
 ~
 5
0 
m
il
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
_
_
.
.
.
.
.
.
.
.
.
.
.
.
_
.
.
.
.
.
.
.
.
.
.
.
.
_
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
_
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
_
_
.
.
.
.
_
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
_
.
.
.
.
.
.
.
~
.
.
.
.
~
 
50
 m
ill
B
el
l, 
M
ur
ra
y,
19
92
Ch
an
ge
 in
 e
xp
or
t p
ei
fo
rm
an
ce
Si
m
pl
e
~
50
 to
 ~
20
0
Se
ve
ra
l 
in
du
st
ry
S=
38
C
N
or
th
er
n
an
d 
M
ad
de
n
Ex
po
rt 
tra
in
in
g 
pr
og
ra
m
m
e
ta
bu
la
tio
ns
em
pl
oy
ee
s
se
ct
or
s
N
=2
6
Ir
el
an
d
Pr
og
ra
m
ev
al
ua
tio
n
St
ag
es
 (
OJ
Si
ze
B
ilk
ey
19
82
P
r
o
fi
ta
bi
lt
y 
of
 e
xp
or
ti
ng
M
ul
tip
le
;: 
50
M
an
uf
ac
tu
rin
g
S=
69
7
C
U
SA
-
 
re
la
tiv
e 
(or
din
al)
re
gr
es
sio
n
em
pl
oy
ee
s
N
=1
68
(W
isc
on
sin
)
E
x
p
o
r
t
 
m
a
r
ke
ti
ng
 c
ha
nn
el
s
Pa
rti
al
Ex
po
rt 
m
et
ho
ds
co
rr
el
at
io
n
Fo
re
ig
n 
de
al
er
 su
pp
or
t
Ex
pl
or
at
or
y
St
ag
es
 (
OJ
Si
ze
B
on
na
cc
or
si
19
92
Ex
po
rt 
in
te
ns
ity
A
n
a
ly
si
s 
of
V
s
m
a
l1
: 
11
-2
0
A
l1
 s
ec
to
rs
n
.a
.
L
Ita
ly
Ex
po
rt 
pr
op
en
sit
y
v
ar
ia
nc
e
Po
pu
la
tio
n:
Se
co
nd
ar
y
Si
ze
(A
NO
VA
)
al
1 
fir
m
s;:
 1
1
da
ta
, p
ub
lic
D
om
es
tic
 m
ar
ke
t c
ov
er
ag
e
Co
rre
la
tio
n
em
pl
oy
ee
s
st
at
ist
ic
s
R
ep
ea
te
d 
cr
os
s-
se
ct
io
na
l
S
ta
ge
s 
(O
J
Si
ze
 (-
 J
Co
nt
.
Le
ge
nd
St
ag
es
 (O
J =
 no
 te
sti
ng
 of
 dy
na
mi
c m
od
el
St
ag
es
 (-
J =
 st
ag
es 
mo
de
l r
eje
cte
d
St
ag
es
 (+
 J 
= s
tag
es 
mo
de
l s
up
po
rte
d
Si
ze
 (O
J =
 si
ze
 pa
ram
ete
r n
ot 
inc
lud
ed
Si
ze
 (-
J =
 no
 re
lat
ion
 be
tw
ee
n s
ize
 an
d d
ep
en
de
nt 
va
ria
ble
Si
ze
 (+
 J 
= s
ign
ifi
ca
nt 
rel
ati
on
 be
tw
ee
n s
ize
 an
d d
ep
en
de
nt 
va
ria
ble
ap
02
-
 
24
6-
/C
on
t. A
ut
ho
r(s
)
Pu
b!
.
Co
nc
ep
ts 
/ M
ea
su
re
s
Ap
pr
oa
ch
 /
Si
ze
 /
In
du
str
y 
se
ct
or
(s)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
)
Cr
os
ss
 s
ec
t (C
)
B
ur
to
n 
an
d
19
87
Ex
po
rte
rs
 v
er
su
s n
on
-e
xp
or
te
rs
M
ul
tip
le
n
.a
.
M
ec
ha
ni
ca
l
S=
15
00
C
U
ni
te
d
Sc
hl
eg
el
m
i1
ch
-
 
e
xp
or
t i
nv
ol
ve
m
en
t r
el
at
ive
 to
di
sc
rim
in
an
t
en
gi
ne
er
in
g 
an
d
N
=5
10
K
in
gd
om
 a
nd
in
du
str
y 
av
er
ag
e
an
al
ys
es
fo
od
 p
ro
ce
ss
in
g
W
es
t G
er
m
an
y
Fi
rm
 c
la
ss
ifi
ca
tio
n 
an
d 
po
lic
ie
s
P
r
o
fi
e 
an
al
ys
is
M
ar
ke
tin
g 
po
lic
ie
s
St
ag
es
 (0
)
M
an
ag
er
ia
l a
tti
tu
de
s
Si
ze
 (+
)
Sc
:lf
~p
~r
c;
~p
ti(
:n(
:L
~3
:na
g~
ni~
nt
Ca
lo
f
19
93
Ex
po
rti
ng
Cr
os
s t
ab
ul
at
io
n
To
ta
l s
al
es
, C
$ M
an
uf
ac
tur
ing
N
=3
8
n
.a
.
Ca
na
da
-
 
ex
po
rt 
in
te
ns
ity
 (%
 to
t. s
ale
s)
A
rc
hi
ve
 d
at
a 
+
10
 - 
25
0 
m
il
(O
nta
rio
)
-
 
m
a
rk
et
s 
se
rv
ed
ca
se
 +
 s
ur
ve
y
SM
Eo
o
Fi
rm
 si
ze
St
ag
es
 (0
)
50
m
C$
Si
ze
Ca
10
fa
nd
19
95
I
n
t
e
r
n
a
t
io
na
li
sa
ti
on
 (
pr
oc
es
s)
Cr
os
s-
ta
bu
la
tio
n
To
ta
l s
al
es
, C
$ N
ot 
de
fin
ed
S=
47
R
et
ro
sp
ec
tiv
e
Ca
na
da
B
ea
m
ish
-
 
m
o
de
 c
ha
ng
e 
(in
sti
tut
ion
al
D
es
cr
ip
tiv
e
25
-2
00
 m
il
N
=3
8
in
te
rv
ie
w
ar
ra
n
ge
m
en
ts)
st
at
ist
ic
s
SM
Eo
o
Ch
an
ge
s i
n 
co
ns
tra
in
ts
St
ag
es
 (+
)
50
m
C$
Ch
an
ge
s 
in
 m
ar
ke
ts
Si
ze
 (0
)
M
od
e 
co
sts
 a
nd
 b
en
ef
its
Ca
vu
sg
il 
an
d
19
87
Ex
po
rt 
ac
tiv
ity
D
isc
rim
in
an
t
00
 1
00
0
M
an
uf
ac
tu
rin
g
S=
79
5
C
U
SA
N
ao
r
-
 
ex
po
rte
r/n
on
-e
xp
or
te
r
an
al
ys
is
em
pl
oy
ee
s,
(M
ain
e)
U
ni
qu
e 
fir
m
 a
dv
an
ta
ge
St
ag
es
 (0
)
n
o
n
 a
ffi
lia
te
d,
D
ec
isi
on
-m
ak
er
 c
ha
ra
ct
er
ist
ic
s
Si
ze
 (+
)
au
to
no
m
ou
s
R
es
ou
rc
e 
Co
m
m
itm
en
t t
o 
ex
po
P
e
r
c
e
iv
ed
 a
tt
ra
ct
iv
en
es
s 
of
 e
xp
o
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 
.
.
.
.
.
.
.
.
.
.
~
.
.
.
.
.
.
siz
e
Ca
vu
sg
il 
an
d
19
81
Ex
po
rt 
m
ar
ke
tin
g 
be
ha
vi
ou
r
A
ut
om
at
ed
00
25
 t
o 
::
25
0
M
an
uf
ac
tu
rin
g
S=
81
6
C
U
SA
N
ev
in
-
 
ex
po
rte
r/n
on
-e
xp
or
te
r
in
te
ra
ct
io
n
em
pl
oy
ee
s
N
=4
73
(W
isc
on
sin
)
D
iff
er
en
tia
l a
dv
an
ta
ge
s
de
te
ct
or
M
an
ag
er
ia
l a
sp
ira
tio
ns
St
ag
es
 (
OJ
Co
m
m
itm
en
t t
o 
ex
po
rt 
m
ar
ke
tin
g
Si
ze
 (
+J
Co
nt
.
ap
02
-
 
24
7-
IC
on
t.
-
A
ut
ho
r(s
)
Pu
b!
.
Co
nc
ep
ts 
I M
ea
su
re
s
Ap
pr
oa
ch
 I
Si
ze
 I
In
du
str
y 
se
ct
or
( s
)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
)
Cr
os
ss
 s
ec
t (C
)
Cr
ai
g
19
93
Ex
po
rt 
pe
ifo
rm
an
ce
Co
rre
la
tio
n
S 
10
0
M
an
uf
ac
tu
rin
g
S=
23
5
C
En
gl
an
d
-
 
ex
po
rt 
pr
of
ita
bi
lit
y
St
ag
es
 (0
)
em
pl
oy
ee
s
D
ist
rib
ut
io
n
N
=8
9
-
 
ex
po
rt 
in
te
ns
ity
 (%
 to
t. s
ale
)
Si
ze
 (0
)
Se
rv
ic
e
-
 
ex
po
rt 
gr
ow
th
M
ot
iv
at
io
n
Co
m
m
itm
en
t
M
ar
ke
t/m
ar
ke
t a
ct
ivi
tie
s
Pr
od
uc
t
Ch
ris
te
ns
en
19
96
Ea
rly
 e
xp
or
t s
ta
rt-
up
Lo
ng
itu
di
na
l a
nd
To
ta
l
To
ta
l p
op
ul
at
io
n
N
=9
48
L
D
en
m
ar
k
an
d 
Ja
co
bs
en
-
 
ex
po
rte
r/n
on
 e
xp
or
te
r
cr
o
ss
-s
ec
tio
na
l
po
pu
la
tio
n
Se
co
nd
ar
y,
-
 
ex
po
rt 
ra
te
s
de
sc
rip
tiv
e
ce
n
su
s 
da
ta
A
ge
st
at
ist
ic
s
E
n
t
r
e
p
r
e
n
e
u
r
 
e
x
p
e
r
ie
nc
e
St
ag
es
 (+
)
N
et
w
or
ks
Si
ze
Cu
lp
an
Ex
po
rt 
pe
ifo
rm
an
ce
D
isc
rim
in
an
t
Sm
al
l -
( i
oo
M
an
uf
ac
tu
rin
g
S=
60
0
C
U
SA
-
 
ex
po
rt 
ra
tio
an
al
ys
is
em
pl
oy
ee
s
N
=2
10
(P
en
ns
ylv
an
ia)
-
 
gr
ow
th
 in
 e
xp
or
t r
at
io
St
ag
es
 (0
)
M
ed
iu
m
 ¿
 io
o
-
 
n
o
. 
o
f e
xp
or
t t
ra
ns
ac
tio
ns
Si
ze
 (+
)
em
pl
oy
ee
s
-
 
n
o
. 
o
f f
or
ei
gn
 m
ar
ke
ts
Ef
fe
ct
 o
f s
iz
e
P
r
o
du
ct
 t
yp
e
Ta
rg
et
 m
ar
ke
t
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
~
.
.
.
.
.
.
re
la
te
d 
as
sis
ta
nc
e
D
w
ye
r
19
92
Ex
po
rt 
or
ie
nt
at
io
n
Cr
os
s-
ta
bu
la
tio
ns
-
( 2
30
W
in
e
N
=3
0
C
A
us
tra
lia
-
 
ex
po
rt 
in
te
ns
ity
 (%
 to
t. s
ale
s)
St
ag
es
 (0
)
em
pl
oy
ee
s
m
an
u
fa
ct
ur
er
s
Co
rp
or
at
e 
go
al
 st
ru
ct
ur
e
Si
ze
 (+
)
Sm
al
l 
s 
20
Ex
po
rt 
str
at
eg
ie
s
em
pl
oy
ee
s
Pl
an
ni
ng
L
a
r
g
e
?
 
20
em
pl
oy
ee
s
Co
nt
.
ap
02
-
 
24
8-
/C
on
t. A
ut
ho
r(s
)
Pu
b!
.
Co
nc
ep
ts 
/ M
ea
su
re
s
Ap
pr
oa
ch
 /
Si
ze
 /
In
du
str
y 
se
ct
or
( s
)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
)
Cr
os
ss
 s
ec
t (C
)
G
an
ke
m
a,
19
96
Ev
al
ua
tio
n 
of
 st
ag
es
 th
eo
ry
D
el
 a
na
ly
sis
-
( 5
00
5 
m
an
uf
ac
tu
rin
g
N
=1
44
L
A
us
tri
a,
Sn
ui
f, 
an
d
-
 
ex
po
rt/
sa
le
s r
at
io
R
ep
ea
te
d 
cr
os
s-
em
pl
oy
ee
s
in
du
str
ie
s
5 
ob
se
rv
at
io
ns
B
el
gi
um
,
v
an
 D
ijk
en
-
 
fo
ur
 s
ta
ge
s/
ca
te
go
rie
s
se
ct
io
na
l a
na
ly
sis
Fi
nl
an
d,
St
ag
es
 (+
)
N
or
w
ay
,
Si
ze
 (0
)
Sw
ed
en
,
Sw
itz
er
la
nd
G
om
ez
-M
eji
a
19
88
H
um
an
 re
so
ur
ce
 st
ra
te
gy
 a
nd
St
ep
w
ise
n
.a
.
M
an
uf
ac
tu
rin
g
N
=3
88
L
U
SA
e
xp
or
t p
ei
fo
rm
an
ce
m
u
lti
pl
e
2 
ob
se
rv
at
io
ns
(F
lor
ida
)
-
 
ch
an
ge
s 
in
 e
xp
or
t s
ha
re
re
gr
es
sio
n
-
 
ch
an
ge
s 
in
 e
xp
or
t i
nt
en
sit
y
L
if
e 
cy
cl
e 
st
ag
e
-
 
ch
an
ge
s 
in
 e
xp
or
t i
nt
en
sit
y
St
ag
es
 (0
)
re
la
tiv
e 
to
 in
du
st
ry
Si
ze
 (-
)
D
iff
er
en
tia
l f
irm
 a
dv
an
ta
ge
M
an
ag
er
ia
l p
er
ce
pt
io
ns
M
ar
ke
tin
g 
ac
tiv
iti
es
H
um
an
 re
so
ur
ce
H
ol
zm
ül
le
r a
nd
19
90
Ex
po
rte
r/N
on
-e
xp
or
te
r
Pr
of
ile
 a
na
ly
sis
50
 - 
10
00
M
an
uf
ac
tu
re
rs
S=
11
0
C
A
us
tri
a
K
as
pe
r
D
ec
is
io
n 
m
ak
er
's 
ro
le
D
isc
rim
in
an
t
em
pl
oy
ee
s
N
=1
03
M
an
ag
er
's 
fo
re
ig
n 
or
ie
nt
at
io
n
an
al
ys
is
-
 
ed
uc
at
io
n
St
ag
es
 (0
)
-
 
ris
k 
av
er
sio
n
Si
ze
 (0
)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
,
.
.
.
.
.
.
.
di
sta
nc
e
H
ol
zm
ül
le
r a
nd
19
91
Ex
po
rt 
pe
ifo
rm
an
ce
:
O
rg
an
isa
tio
na
l
50
 - 
10
00
Pr
iv
at
e 
se
ct
or
,
S=
11
0
C
A
us
tri
a
K
as
pe
r
-
 
ex
po
rt 
ra
tio
cu
ltu
re
em
pl
oy
ee
s
m
ai
nl
y
N
=1
03
-
 
ch
an
ge
 in
 e
xp
or
t r
at
io
R
eg
re
ss
io
n
m
an
u
fa
ct
ur
in
g
D
ec
isi
on
 m
ak
er
's 
ro
le
 a
nd
an
al
ys
is
ch
ar
ac
te
ris
tic
s.
F
a
c
t
o
r
 
a
n
a
ly
si
s
Ch
ar
ac
te
ris
tic
s o
f
St
ag
es
 (0
)
-
 
en
te
rp
ris
e
Si
ze
 (-
)
-
 
en
v
iro
nm
en
t
Co
nt
.
ap
02
-
 
24
9-
IC
on
t.
-
A
ut
ho
r(s
)
Pu
b!
.
Co
nc
ep
ts 
I M
ea
su
re
s
Ap
pr
oa
ch
 I
Si
ze
 I
In
du
str
y 
se
ct
or
(s)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
Cr
os
ss
 s
ec
t (C
)
Jo
hn
sto
n 
an
d
19
86
Ex
po
rt 
at
tit
ud
es
 a
nd
 b
eh
av
io
ur
D
es
cr
ip
tiv
e
Sa
le
s v
ol
um
e
M
a
n
u
fa
ct
ur
in
g 
3
S=
10
19
C
U
SA
Cz
in
ko
ta
M
an
ag
er
ia
l a
tti
tu
de
s t
o 
ex
po
rts
st
at
ist
ic
s
~
U
S$
50
 m
ill
hi
gh
 te
ch
 in
du
str
ie
s
N
=2
00
Ex
po
ii 
pr
od
uc
t o
ffe
rin
g
St
ag
es
 (0
)
M
an
uf
. o
rie
nt
at
io
n 
in
 e
xp
or
tin
g
Si
ze
 (0
)
fir
st
o
rd
er
K
ay
na
k,
19
87
Ex
po
rt 
or
ie
nt
at
io
n
D
es
cr
ip
tiv
e
Sm
al
l 
5-
49
 
N
ot
 sp
ec
ifi
ed
,
S=
11
5
C
Sw
ed
en
G
ha
ur
i a
nd
D
eg
re
e 
of
 in
te
rn
at
io
na
lis
at
io
n
st
at
ist
ic
s
M
ed
iu
m
 5
0-
m
o
st
ly
N
=8
6
O
lo
fs
so
n-
St
ag
es
 (0
)
20
0
m
an
u
fa
ct
ur
in
g
B
re
de
nl
öw
Si
ze
K
a
y
n
a
k 
an
d
19
93
Ex
po
rt 
pe
ifo
rm
an
ce
 (h
igh
/lo
w)
St
ep
w
ise
~
10
0 
to
 ;
:2
30
0 
Ma
nu
fa
ct
ur
in
g,
 
5 
S=
12
28
C
Ta
iw
an
Ka
ng
-y
en
 K
ua
n
-
 
ex
po
rt 
sa
le
s
di
sc
rim
in
an
t
em
pl
oy
ee
s
in
du
str
ie
s
N
=1
54
-
 
ex
po
rt 
pr
of
ita
bi
lit
y
an
al
ys
is
M
in
 3
 y
ea
rs
-
 
% 
of
 
t
o
t
a
l 
sa
le
s 
fro
m
 e
xp
or
t
St
ag
es
 (0
)
ex
po
rti
ng
-
 
%
 o
f t
ot
al
 p
ro
fit
s 
fro
m
 e
xp
or
t
Si
ze
 (+
)
ex
pe
rie
nc
e
Ex
po
rt 
op
er
at
in
g 
en
vi
ro
nm
en
t
Ex
po
rt 
m
ar
ke
tin
g 
str
at
eg
y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
0 
...
...
...
...
...
...
...
...
=.
~n
it 
st
ru
ct
ur
e
Lo
ut
er
,
19
91
I
de
nt
if
 e
xp
or
t 
su
cc
es
s 
fa
ct
or
s
D
e
s
c
r
ip
ti
ve
 c
ro
ss
~
10
0
Ex
po
rte
rs
S=
33
4
C
N
et
he
rla
nd
s
O
uw
er
ke
rk
 a
nd
-
 
se
lf 
as
se
ss
m
en
t
ta
bu
la
tio
ns
em
pl
oy
ee
s
N
=1
65
B
ak
ke
r
-
 
ex
po
rt/
sa
le
s r
at
io
LI
SR
EL
-
 
e
x
p
o
r
t
 
p
r
o
fi
ta
bi
lt
y
St
ag
es
 (0
)
Co
m
pa
ny
 fa
ct
or
s
Si
ze
 (-
)
St
ra
te
gy
 fa
ct
or
s
A
tti
tu
de
 fa
ct
or
s
Co
nt
.
ap
02
-
 
25
0-
/C
on
t. A
ut
ho
r(s
)
Pu
b!
.
Co
nc
ep
ts 
/ M
ea
su
re
s
Ap
pr
oa
ch
 /
Si
ze
 /
In
du
str
y 
se
ct
or
( s
)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
)
Cr
os
ss
 s
ec
t (C
)
M
an
ci
ni
 a
nd
19
93
Ex
po
rt 
su
cc
es
s:
F
a
c
t
o
r
 
a
n
a
ly
si
s
~
 
50
0
5 
m
an
uf
ac
tu
rin
g
N
=4
52
C
B
el
gi
um
Pr
in
ce
-
 
ex
po
rt 
ra
tio
R
eg
re
ss
io
n
em
pl
oy
ee
s
in
du
st
ry
 s
ec
to
rs
N
et
he
rla
nd
s
Fi
rm
 si
ze
an
al
ys
is
N
or
w
ay
O
th
er
 in
te
rn
at
io
na
l a
ct
ivi
tie
s
St
ag
es
 (
OJ
Sw
ed
en
Ex
po
rt 
str
at
eg
y
Si
ze
 (-
J
Fi
nl
an
d
M
an
ag
er
 c
ha
ra
ct
er
ist
ic
s
I
n
fo
rm
at
io
n 
so
ur
ce
s
Lo
ca
l m
ar
ke
ts
H
om
e
M
cN
au
gh
to
n
19
92
Ex
po
rt 
pe
ifo
rm
an
ce
 a
nd
 m
ar
ke
t
A
n
a
ly
si
s 
of
Sm
al
l:
M
an
uf
ac
tu
rin
g
S=
44
2
C
Ca
na
da
ch
ar
ac
te
ris
tic
s
ta
bl
es
 (A
NO
TA
)
R
ev
en
ue
N
=7
5
-
 
ex
po
rt 
ra
tio
m
o
de
l
::
C$
LO
O,
OO
O
Pr
od
uc
t
St
ag
es
 (+
J
Si
ze
Pa
as
ch
e 
an
d
19
92
Ex
po
rt 
su
cc
es
s:
Si
m
pl
e 
cr
os
s
~
20
0
M
an
uf
ac
tu
rin
g
S=
20
0
C
N
or
w
ay
So
le
m
-
 
Ex
po
rt 
ra
te
ta
bu
la
tio
ns
em
pl
oy
ee
s
N
=1
66
-
 
Ex
po
rte
r/N
on
-e
xp
or
te
r
St
ag
es
 (
OJ
M
ed
ia
n 
gr
ow
th
 in
 to
ta
l s
al
e
Si
ze
 (
+J
Ex
pe
rie
nc
e 
/k
no
w
-h
ow
M
ar
Pi
er
cy
19
81
In
te
rn
at
io
na
lis
at
io
n:
Ca
se
 +
 su
rv
ey
io
o 
- 2
00
0
M
a
n
u
fa
ct
ur
in
g 
4
S=
25
0
C
En
gl
an
d
-
 
re
ac
tiv
e/
ac
tiv
e 
ex
po
rte
r
St
ag
es
 (
OJ
em
pl
oy
ee
s
in
du
st
ry
 s
ec
to
rs
N
=1
25
m
ar
ke
t
Si
ze
Pi
er
cy
19
83
Ex
po
rt 
m
ar
ke
t s
tra
te
gy
 d
ec
isi
on
Ex
pl
or
at
or
y
::
10
0 
to
 ::
50
0
M
an
uf
ac
tu
rin
g
S=
51
9
C
En
gl
an
d
A
ct
iv
e/
re
ac
tiv
e
D
es
cr
ip
tiv
e
em
pl
oy
ee
s
N
=2
50
st
at
ist
ic
s
St
ag
es
 (
OJ
Si
ze
 (
OJ
Co
nt
.
ap
02
-
 
25
1 
-
/C
on
t. A
ut
ho
r(s
)
Pu
b!
.
Co
nc
ep
ts 
/ M
ea
su
re
s
Ap
pr
oa
ch
 /
Si
ze
 /
In
du
str
y 
se
ct
or
( s
)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
)
Cr
os
ss
 s
ec
t (C
)
Pr
in
ce
19
95
Ex
po
rt 
pe
ifo
rm
an
ce
D
isc
rim
in
an
t
-
( 5
00
5 
m
an
uf
ac
tu
rin
g
N
=3
80
C
A
us
tri
a,
-
 
ex
po
rte
r/n
on
-e
xp
or
te
r
an
al
ys
is
em
pl
oy
ee
s
in
du
str
ie
s
N
=8
16
B
el
gi
um
,
-
 
ex
po
rt 
qu
ot
a
R
eg
re
ss
io
n
Fi
nl
an
d,
 U
ni
te
d
an
al
ys
is
K
in
gd
om
,
St
ag
es
 (
OJ
N
et
he
rla
nd
s,
Si
ze
 (+
/-J
N
or
w
ay
,
Sw
ed
en
,
Sw
itz
er
la
nd
R
ao
 a
nd
 N
ai
du
19
92
St
ag
es
 o
f i
nt
er
na
tio
na
lis
at
io
n
Cr
os
s t
ab
ul
at
io
n
-
( 3
00
 fu
ll-
N
ot
 sp
ec
ifi
ed
S=
23
00
C
U
SA
-
 
n
o
n
-e
x
po
rte
rs
D
isc
rim
in
an
t
tim
e
N
=7
77
(W
isc
on
sin
)
-
 
ex
po
rt 
in
te
nd
er
s
an
al
ys
is
em
pl
oy
ee
s
-
 
sp
or
ad
ic
 e
xp
or
te
rs
St
ag
es
 (+
J
-
 
re
gu
la
r e
xp
or
te
rs
Si
ze
 (
+J
Si
ze
To
ta
l s
al
es
D
om
es
tic
 sa
le
s
P
e
r
c
e
iv
ed
 c
om
pe
ti
ti
on
.
.
 
.
.
.
.
.
.
.
.
.
.
 
.
.
.
.
 
.
.
.
.
.
.
.
.
 
.
.
"
 
.
.
.
.
.
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
~
.
.
.
.
.
.
o
rie
nt
at
io
n
R
ei
d
19
84
'In
te
nt
io
n' 
to
 st
ar
t e
xp
or
tin
g
R
eg
re
ss
io
n
U
ni
di
vi
sio
na
l
M
et
al
 fa
br
ic
at
io
n
S=
89
C
Ca
na
da
I
n
fo
rm
at
io
n 
so
ur
ce
s
Co
rre
la
tio
n
io
o 
- 5
00
Fu
rn
itu
re
 m
an
uf
.
N
=4
5
In
fo
rm
at
io
n 
ac
qu
isi
tio
n
St
ag
es
 (
OJ
em
pl
oy
ee
s
M
ac
hi
ne
 m
an
uf
.
Si
ze
Sa
m
ue
ls,
19
92
Pr
ic
in
g 
be
ha
vi
ou
r
Ex
pl
or
at
iv
e
V
s
m
l-
( 
25
D
iv
er
se
 in
du
str
ie
s
S,
?2
1O
C
En
gl
an
d
G
re
en
fie
ld
, a
nd
A
tti
tu
de
 to
w
ar
ds
 ri
sk
Cr
os
s t
ab
ul
at
io
ns
M
ed
 :s
 2
00
N
=7
0
(W
est
M
pu
ku
Fi
rm
 si
ze
St
ag
es
 (
OJ
Lg
e 
-( 
20
0
M
id
la
nd
s)
%
 o
f s
al
es
 e
xp
or
te
d
Si
ze
 (
+J
em
pl
oy
ee
s
Co
nt
.
ap
02
-
 
25
2-
/C
on
t. A
ut
ho
r(s
)
Pu
b!
.
Co
nc
ep
ts 
/ M
ea
su
re
s
Ap
pr
oa
ch
 /
Si
ze
 /
In
du
str
y 
se
ct
or
( s
)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
)
Cr
os
ss
 s
ec
t (C
)
Sc
hl
eg
el
m
ilc
h
19
86
a
Ex
po
rt 
be
ha
vi
ou
r
D
isc
rim
in
an
t
n
.a
.
M
ec
ha
ni
ca
l
S=
15
00
C
U
ni
te
d
-
 
n
o
n
-e
xp
or
te
r
an
al
ys
is
en
gi
ne
er
in
g 
an
d
N
=5
10
K
in
gd
om
 a
nd
-
 
ex
po
rte
r
St
ag
es
 (0
)
fo
od
 p
ro
ce
ss
in
g
W
es
t G
er
m
an
y
-
hi
gh
-e
xp
or
te
r (
vs
. in
du
str
y
Si
ze
 (0
)
av
er
ag
e)
In
du
str
y 
sp
ec
ifi
c 
fa
ct
or
s
fa
ct
or
s
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
"
"
.
.
.
.
.
.
.
.
.
.
~
.
.
.
.
.
.
Sc
h1
eg
el
m
ilc
h
19
86
b
Ex
po
rt 
pe
ifo
rm
an
ce
Bi
va
ria
te
 +
n
.a
.
M
ec
ha
ni
ca
l
S=
10
00
C
U
ni
te
d
-
 
n
o
t d
ef
in
ed
 o
r m
ea
su
re
d
M
u1
tiv
ar
ia
te
 +
en
gi
ne
er
in
g
N
=2
10
K
in
gd
om
 a
nd
A
tti
tu
di
na
1 
va
ria
bl
es
D
isc
rim
in
an
t
W
es
t G
er
m
an
y
an
al
ys
es
D
es
cr
ip
tiv
e
St
ag
es
 (0
)
Si
ze
Sc
hl
eg
el
m
ilc
h
19
89
Ex
po
rt 
in
te
ns
ity
 (r
ati
o)
Pr
ed
ic
tiv
e 
m
od
el
Sa
m
pl
e
M
ec
ha
ni
ca
l
S=
50
0
C
U
ni
te
d
an
d 
Cr
oo
k
M
an
ag
em
en
t e
xp
ec
ta
tio
ns
 a
nd
Em
pi
ric
al
ly
in
cl
ud
e 
fro
m
en
gi
ne
er
in
g
N
=1
05
K
in
gd
om
pe
rc
ep
tio
ns
te
st
ed
.
:2
0 
to
? 
10
00
M
ar
ke
t v
ar
ia
bl
es
M
ul
tip
le
em
pl
oy
ee
s
D
iff
er
en
tia
l a
dv
an
ta
ge
s a
nd
re
gr
es
sio
n
re
so
u
rc
es
 o
f t
he
 fi
rm
an
al
ys
is
F
ir
m 
de
mo
 
gr
ap
hi
cs
 
St
ag
es
 (0
)
Si
ze
Sh
ar
m
a
19
91
Ex
po
rt 
pe
ifo
rm
an
ce
R
eg
re
ss
io
n
.
: 
io
o
M
an
uf
ac
tu
rin
g
S=
20
1
C
Ca
na
da
-
e
x
p
o
r
t
 
s
ha
re
 o
f 
to
ta
l s
al
es
an
al
ys
is
em
pl
oy
ee
s
N
=1
4
-
n
u
m
be
r o
f e
xp
o 
m
ar
ke
ts
St
ag
es
 (0
)
Em
pl
oy
m
en
t c
ha
ng
e
Si
ze
 (+
)
Co
m
pe
ns
at
io
n 
str
at
eg
ie
s
Fi
rm
 si
ze
Co
nt
.
ap
02
-
 
25
3-
IC
on
t.
A
ut
ho
r(s
)
Pu
bl
.
Co
nc
ep
ts 
I M
ea
su
re
s
A
pp
ro
ac
h 
I 
Si
ze
 I
In
du
str
y 
se
ct
or
( s
)
Sa
m
pl
e 
(S
)
Lo
ng
itu
d 
(L)
Co
un
try
Y
ea
r
R
es
ea
rc
h 
m
od
el
siz
e 
cr
ite
ria
R
es
po
nd
 (N
)
Cr
os
ss
 s
ec
t (C
)
Sr
ira
m
 a
nd
19
91
E
x
p
o
r
t
 
in
vo
lv
em
en
t
M
A
N
O
V
 A
 a
nd
 t-
Sm
l S
; 2
50
N
ot
 d
ef
in
ed
S=
67
1
C
U
SA
Sa
pi
en
za
-
 
ex
po
rt 
in
te
ns
ity
 (%
 to
t. s
ale
)
te
st
s
L
g
e
?
 
25
0
N
=1
21
M
ar
ke
tin
g
D
isc
rim
in
an
t
em
pl
oy
ee
s.
Pr
od
uc
t a
da
pt
at
io
n
an
al
ys
is
D
ist
rib
ut
io
n
St
ag
es
 (0
)
N
um
be
r o
f c
ou
nt
rie
s
Si
ze
Su
lli
va
n 
an
d
19
90
Sc
op
e 
of
 in
te
rn
at
io
na
liz
at
io
n
F
a
c
t
o
r
 
a
n
a
ly
si
s
N
ot
 d
ef
in
ed
Fo
re
st
 p
ro
du
ct
s
S=
42
0
C
A
us
tri
a,
B
au
er
sc
hm
id
t
-
 
ge
og
ra
ph
ic
 d
isp
er
sio
n 
of
 sa
le
s
St
ag
es
 (-
)
N
=6
2
Fi
nl
an
d,
a
n
d 
pr
od
uc
ti
on
 o
pe
ra
ti
on
s
Si
ze
 (0
)
Sw
ed
en
,
Ps
yc
hi
c 
di
sta
nc
e
W
es
t G
er
m
an
y
P
e
r
c
e
iv
ed
 m
ar
ke
t 
in
fo
rm
at
io
n
B
ar
rie
rs
 a
nd
 in
ce
nt
iv
es
U
rs
ic
 a
nd
19
84
Ex
po
rt
Ex
pe
rie
nc
e 
cu
rv
e
To
t. 
sa
le
 ~
3 
m
an
uf
ac
tu
rin
g
S=
98
0
C
U
SA
Cz
in
ko
ta
-
 
at
tit
ud
es
ex
pl
an
at
io
n
$5
0 m
ilL
.
in
du
str
ie
s
N
=1
82
-
 
be
ha
vio
ur
t-
te
st
s
Y
ou
ng
 ~
 2
0
E
x
p
o
r
t
 
in
te
ns
it
y 
(%
 o
f 
to
t. 
sa
le
)
St
ag
es
 (0
)
O
ld
?:
 2
0 
in
o
f 
fir
m
 
Si
ze
bu
sin
es
s
W
a1
te
rs
 a
nd
19
90
Ex
po
rt 
pe
ifo
rm
an
ce
St
ra
te
gy
; c
au
sa
l
Sm
al
l:
 1
-9
9
8 
m
an
uf
ac
tu
rin
g
S=
50
4
C
U
SA
Sa
m
ie
e
-
 
ex
po
rt 
pr
of
it 
m
ar
gi
ns
 a
fte
r t
ax
m
o
de
L.
La
rg
e:
? 
io
o
in
du
str
ie
s
N
=1
45
-
 
gr
ow
th
 in
 e
xp
or
t s
al
es
Su
cc
es
s f
ac
to
rs
em
pl
oy
ee
s
Ex
po
rte
rs
-
 
ex
po
rt 
pr
op
or
tio
n 
of
 sa
le
s
F
a
c
t
o
r
 
a
n
a
ly
si
s
Ex
po
rt 
co
m
m
itm
en
t
R
eg
re
ss
io
n
Ex
po
rt 
str
at
eg
y
an
al
ys
is
Ex
po
rt 
m
an
ag
em
en
t
T-
te
st
s
Co
nt
ex
tu
al
 fa
ct
or
s
Ch
i-s
qu
ar
e 
te
sts
St
ag
es
 (0
)
Si
ze
 (0
)
Co
nt
.
ap
02
-
 
25
4-
Co
nt
.
A
ut
ho
r(s
)
Pu
bL
.
Y
ea
r
19
95
W
es
th
ea
d
Co
nc
ep
ts 
/ M
ea
su
re
s
Ex
po
rte
r/N
on
-e
xp
or
te
r
Em
pl
oy
m
en
t g
ro
w
th
F
ir
m 
ag
e
In
du
str
y 
se
ct
or
s
M
an
ag
er
ia
l c
ha
ra
ct
er
ist
ic
s
In
du
str
ia
l n
et
w
or
k
Co
m
pe
tit
io
n
A
pp
ro
ac
h 
/
R
es
ea
rc
h 
m
od
el
M
at
ch
ed
 p
ai
rs
co
m
pa
ris
on
,
ex
po
rte
r/n
on
-
ex
po
rte
r
St
ag
es
 (
OJ
Si
ze
 (
+J
Si
ze
 /
siz
e 
cr
ite
ria
1 
to
 4
 y
ea
rs
sin
ce
 fi
rs
t
o
rd
er
In
du
str
y 
se
ct
or
( s
)
M
an
uf
ac
tu
rin
g 
an
d
pr
od
uc
er
 se
rv
ic
es
Sa
m
pl
e 
(S
)
R
es
po
nd
 (N
)
S=
49
14
N
=2
67
Lo
ng
itu
d 
(L)
Cr
os
ss
 s
ec
t (C
)
C
Co
un
try
U
ni
te
d
K
in
gd
om
Le
ge
nd
St
ag
es
 (O
J=
 no
 dy
na
mi
c m
od
el
St
ag
es
 (-
 J 
= s
tag
es 
mo
de
l (
cla
im
ed
) r
eje
cte
d
St
ag
es
 (+
 J 
= s
tag
es 
mo
de
l (
cla
im
ed
) s
up
po
rte
d
ap
02
Si
ze
 (O
J =
 si
ze
 pa
ram
ete
r n
ot 
inc
lud
ed
Si
ze
 (-
 J 
= n
o r
ela
tio
n b
etw
ee
n s
ize
 an
d d
ep
en
de
nt 
va
ria
ble
Si
ze
 (+
 J 
= s
ign
ifi
ca
nt 
rel
ati
on
 be
tw
ee
n s
ize
 an
d d
ep
en
de
nt 
va
ria
ble
-
 
25
5-
Appendix 3
A3 VARIABLES USED TO MEASURE CONCEPTS
The concepts ofthe measuring model are defined and discussed in Chapter 4. The
variables used to measure these concepts are listed in the tables below:
Table A3.1 Personal characteristics of entrepreneur (EN)
V906 Professional bodies and similar organisations should provide assistance
only to their members.
Changes in enterprises should be avoided at all costs.
An enterprise should not leave the region where it was first established.
Jobs should be clearly described and defined in detaiL.
Managers should plan instead of following their intuition.
Enterprises should use only well established administrative routines and
production techniques.
In family firms management should stay in the family.
Small firms should not hesitate to engage in business with large firms.
Managers of small enterprises should take personal responsibility for
recruitment of employees.
V915 Managers should consider ethical principles in their conduct of business.
V916 Business should take precedence over family life.
Legend: RII = Ratio scale, integer
0/1-5 = Ordinal scale, 5 points: 1 =strongly disagree, 2=disagree, 3=no
opinion, 4=agree, 5=strongly agree
Code
V901
V902
V903
V904
V905
V907
V908
V909
V910
V911
V912
V913
V914
ap03
Variable definition
Age when full-time education completed.
Years of experience in industry sector.
Number of weeks abroad over past three years.
Number of languages commanded by manager group (including mother
tongue).
Governments should not restrict the free market, not even by use of
incentives.
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Scale
R/I
R/I
RII
R/I
0/1-5
0/1-5
0/1-5
0/1-5
0/1-5
0/1-5
0/1-5
0/1-5
0/1-5
0/1-5
0/1-5
Table A3.2 Characteristics of enterprise (EN) - General
Code Variable definition Scale
V101 Country
V102 Enterprise number
V103 Industry sector
V110 Is the firm a subsidiary?
V111 Number of full-time employees
V112 Number of part-time employees
V113 Number of apprentices
EMP Number of employees, EMP = V111 + 0,5V112 + 0,4V113
SC Size class, employment
V126 Is the enterprise a sub supplier to other enterprises?
V127 Is the enterprise a family business (family control:; 50% of equity)?
Legend: 0/5 = Ordinal scale,
5 categories 1 =1-9; 2=10-19; 3=20-49; 4=50-99; 5=100-499
Ratio scale, integer
Ratio scale, n decimal(s)
Dichotomous scale, O=missing, 1 =yes, 2=no
Nominal scale, no limit to categories defined
RII =
RlD,n=
D =
N=
ap03 - 257-
N
Ident.no.
N/5
D
RII
RII
RII
R/D,1
0/5
D
D
Table A 3.3 Variables used to measure enterprise specialisation
Code Description Scale
Manufacturing specialisation (MFG)V116 Individual production? D
V117 Batch (small series) production? DV118 Long series production? D
Product specialisation (PRD)V119 Final products to stock? DV120 Final products to order? D
V121 Components to stock and final products to order? D
V401 Number of product groups? RlI
V402 Percentage of sales within three most important product groups? RlI
Market specialisation (MRK)
V122 Are customer requirements very differentiated your industry sector? D
V123 Are customer requirements very similar in your industry sector? D
V403 Number of customer groups for the enterprise? R/I
V404 Percentage of sales to the three most important customer groups? RII
Legend: D = Dichotomous scale, O=missing, 1 =yes, 2=no
R/I = Ratio scale, integer
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Table A3.4 Export stimuli (STJ
Presumed
Code Variable definition Internal External Scale
V786 Workers' skill (domestic) x N/3
V787 Technology (domestic) x N/3
V788 Price levels (domestic) x N/3
V789 Cost levels (domestic) x N/3
V790 Customer relations x N/3
V791 Supplier relations x N/3
V792 Larger markets x N/3
V793 Full use of capacity (domestic) x N/3
V794 Spreading risks x N/3
V795 Subsidies (domestic) x N/3
V796 Tax on profits (domestic) x N/3
V797 Supply of raw materials x N/3
V798 Political stability (domestic) x N/3
V799 Favourable entrepreneurial climate (domestic) x N/3
V800 Product range x N/3
V801 Export know-how x N/3
V802 Finance x x N/3
V803 Frontier formalities x N/3
V804 Prestige x N/3
V805 Growth x N/3
V806 Acquisition of information (domestic) x N/3
V807 Following the market leader x N/3
Legend N/3 = Nominal scale,
3 categories, 1 = in favour, 2 = no significance, 3 = in disfavour
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Table A3.5 Export orientation (EO)
Code Variable definition
V405 Total sales (Mio ECU)
c405 Total sales, computed (Mio national currency)
V406 Export sales (Mio ECU)
c406 Export sales, computed (Mio national currency
EXP Exporter? (Assessed variable)
EXPR Export ratio EXPR = V406N405
V714 Export markets, countries
V716 Most important export market, country
REG Export regularity, assessed
Legend: N/5 = Nominal scale, 5 categories
N= Nominal scale, no limit to categories defined
R/I = Ratio scale, integer
R/D,n= Ratio scale, n decimal(s)
D = Dichotomous scale, O=missing, 1 =yes, 2=no
Code
Table A3.6 External interaction (IN) - Distribution
Scale
R/D,3
R/D,3
R/D,3
R/D,3
D
R/D,2
N
N
N/5
Variable definition
Did the enterprise during the previous year export through domestic agent?
Was the enterprise during the previous year a sub supplier to an exporting
manufacturer?
Did the enterprise during the previous year sell to a domestic exporting
distributor?
Did the enterprise during the previous year sell through a foreign agent?
Did the enterprise during the previous year sell directly to foreign
customers?
Did the enterprise during the previous year licence products to foreign
manufacturers?
V711 Had the enterprise during the previous year a foreign daughter company for 0
distribution?
V712 Had the enterprise during the previous year a foreign daughter company for 0
manufacturing?
Legend: D = Dichotomous scale, O=missing, 1 =yes, 2=no
V705
V706
V707
V708
V709
V710
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Scale
D
D
D
D
D
D
Table A3. 7 External interaction (IN) - Information exchange
Code Variable definition Scale
V339 Did the enterprise during the previous year use domestic external D
information and advisory services on internationalisation?
V340 Did the enterprise during the previous year use foreign external information D
and advisory services on internationalisation?
If yes, please indicate which of these domestic services has been used:
V301 Further training institutions? M
V302 Consultants (business/taxation/accounting/legal/etc.)? MV303 Credit agencies? MV304 Suppliers? MV305 Customers? MV306 Export clubs? MV307 Chamber of commerce? M
V308 Research institutions? M
V309 Public export promotion agencies? M
V310 National trade fairs? MV311 International trade fairs? M
V312 International organisations? M
If yes, please indicate which of these domestic services has been used:
V313 Further training institutions? M
V314 Consultants (business/taxation/accounting/legal/etc.)? MV315 Credit agencies? MV316 Suppliers MV317 Customers? MV318 Export clubs? MV319 Chamber of commerce? M
V320 Research institutions? M
V321 Public export promotion agencies? M
V322 National trade fairs? MV323 International trade fairs? MV324 International organisations? M
V702 Did the enterprise purchase raw materials directly from a foreign supplier? D
Legend: D = Dichotomous scale, O=missing, 1 =yes, 2=no
M = Multiple response, 0 = missing/no, 1 = yes
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Table A3.8 External interaction (INi) - Co-operation
ScaleCode Variable definition
DV808 Did the enterprise co-operate with domestic enterprises during the
previous year?
V809 Did the enterprise co-operate with foreign enterprises during the previous
year?
V810 Did the enterprise co-operate domestically during the previous year?
V811 Did the enterprise co-operate abroad during the previous year?
If the enterprise did co-operate, did it take place domestically with a domestic partner
regarding:
V717 Extension of product spectrum
V718 Research and development
V719 Financing
V720 Sales
V721 Market research
V722 After-sales service
V724 Advertising and promotion
V724 Purchasing and supply
V725 Transporting and warehousing
V726 Manufacturing
V727 Administration
V728 Electronic data processing
If the enterprise did co-operate, did it take place domestically with a foreign partner
regarding:
V729 Extension of product spectrum
V730 Research and development
V731 Financing
V732 Sales
V733 Market research
V734 After-sales service
V735 Advertising and promotion
V736 Purchasing and supply
V737 Transporting and warehousing
V738 Manufacturing
V739 Administration
V740 Electronic data processing
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D
D
D
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
Cont.
/Cont.
If the enterprise did co-operate, did it take place abroad with a domestic partner regarding:V741 Extension of product spectrum MV742 Research and development MV743 Financing M744 Sales MV745 Market research MV746 After-sales service MV747 Advertising and promotion MV748 Purchasing and supply MV749 Transporting and warehousing MV750 Manufacturing MV751 Administration MV752 Electronic data processing M
If the enterprise did co-operate, did it take place abroad with a foreign partner regarding:V753 Extension of product spectrum MV754 Research and development MV755 Financing M756 Sales MV757 Market research MV758 After-sales service MV759 Advertising and promotion MV760 Purchasing and supply MV761 Transporting and warehousing MV762 Manufacturing MV763 Administration MV764 Electronic data processing M
Legend: D = Dichotomous scale, O=missing, 1=yes, 2=no
M = Multiple response, 0 = missing/no, 1 = yes
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Appendix 4
A4 ANALYSIS OF EXPORT REGULARITY
A4.1 STABLE ENTERPRISES
For enterprises with stable change patterns there wil not be any trend in changes
over time, only random fluctuations around a constant mean value. These fluctuations
can therefore be regarded as independent over time, in which case they can be treated
statistically as independent random terms. Ifthe observation period is one year, the
expected difference from the mean value can be expressed as:
1 year period: 61 = S
If the observation period is two or more years, the expected difference will similarly
be:
2 year period: cS 2 = -J S2 + S2 = s.f
and the general term for a n year period:
n year period: cS n = s.¡
where:
n = number of years
s = expected deviation from mean value over one year
There is no given or correct definition of what constitutes stability in the
development of an enterprise. It is clearly unreasonable to assume that there wil be no
random fluctuation, but if this fluctuation is large, we have irregularities, not random
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fluctuation. Between these obscure limits we wil find the band within which
fluctuations are so small that they may be regarded as variances in a stable situation for
the enterprise.
Since there is no a priori definition of the area of stability, three different values of s
will be tested on the Interstratos data set. The corresponding factors delimiting upper
limit,¡;, and lower limit,¡; , for the band of stable developing enterprises, are calculated
as described above: ¡; = 1 - Ò/1'¡; = 1 + Ò/1'
TableA4.1 Upper and lower limiting factors for fluctuations in stable enterprises
Yearly Number of years per period, n
fluctuations, 1 2 3 4
s ¡; ¡; ¡; ¡; ¡; fu ¡; ¡;
.10 .900 1.100 .859 1.141 .827 1.173 .800 1.200
.20 .800 1.200 .717 1.283 .654 1.346 .600 1.400
.30 .700 1.300 .576 1.424 .480 1.520 .400 1.600
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A4.2 EXPORT QUOTAS
Table A4.2 First order change patterns of export quotas, two observations. Non-
exporters excluded. Distribution of enterprises, percent
1991- 1992 - 1993 - 1994-
92 93 94 95 93 94 95 94 95 95
s=O.l
Stop 3 2 4 6 3 3 3 2 3 2
Decrease 23 27 24 21 28 21 18 27 23 27
Stable 33 34 30 29 31 33 31 31 33 34
Increase 35 35 36 37 34 40 41 36 35 35
Start 6 2 6 7 4 4 7 4 6 2
Sum 100 100 100 100 100 100 100 100 100 100
s=O.2
Stop 3 7 4 6 3 3 3 2 3 2
Decrease 20 18 16 12 18 15 12 19 14 18
Stable 47 42 48 46 48 47 46 48 50 50
Increase 28 27 27 29 27 31 32 27 27 28
Start 2 6 6 7 4 4 7 4 6 2
Sum 100 100 100 100 100 100 100 100 100 100
s=O.3
Stop 3 7 4 6 3 3 3 2 3 2
Decrease 16 12 10 9 13 9 7 15 11 14
Stable 56 53 59 55 59 58 55 57 57 59
Increase 23 22 21 23 21 26 28 22 23 23
Start 2 6 6 7 4 4 7 4 6 2
Sum 100 100 100 100 100 100 100 100 100 100
N 630 559 487 481 560 500 474 610 697 646
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Table A4.3 Second order change patterns of export quotas and nationality of enterprises
Change pattern export quotas Row
Incr. growth Stable Incr. decline Irregular Intermittent Total
Nationality
Austria N 10 16 7 13 7 53
Exp. 14.8 10.1 4.6 18.4 5.1 12.8 %
Rowpct. 18.9 % 30.2 % 13.2 % 24.5 % 13.2 %
Belgium N 5 13 1 13 1 33
Exp. 9.2 6.3 2.9 11.5 3.2 8.0%
Rowpct. 15.2 % 39.4 % 3.0 % 39.4 % 3.0%
The Netherlands N 2 0 0 2 4 8
Exp. 2.2 1.5 0.7 2.8 0.8 1.9 %
Rowpct. 25.0 % 0.0% 0.0% 25.0 % 50.0 %
Switzerland N 21 7 3 14 1 46
Exp. 12.9 8.8 4 16 4.4 11.1 %
Rowpct. 45.7 % 15.2 % 6.5 % 30.4 % 2.2%
Norway N 12 12 5 21 3 53
Exp. 14.8 10.1 4.6 18.4 5.1 12.8 %
Rowpct. 22.6% 22.6% 9.4 % 39.6% 5.7%
Sweden N 55 27 16 63 20 181
Exp. 50.6 34.5 15.7 62.8 17.4 43.6%
Rowpct. 30.4 % 14.9% 8.8% 34.8% 11.0 %
Finland N 11 4 4 18 4 41
Exp. 11.5 7.8 3.6 14.2 4 9.9%
Rowpct. 26.8 % 9.8 % 9.8% 43.9% 9.8%
Column N 116 79 36 144 40 415
Total Rowpct. 28.0 % 19.0 % 8.7% 34.7% 9.6 % 100.0 %
Chi-Square
Pearson
Likelihood Ratio
Mantel-Haenszel test for linear association
Value
52.71297
48.4218
0.04187
DF Signifcance
24 0.00063
24 0.00224
1 0.83787
Minimum Expected Frequency -
Cells with Expected Frequency': 5 -
Number of Missing Observations:
0.694
13 OF 35 (37.1%)
o
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Table A4.4 Second order change patterns of export quotas and industry sector of
enterprises
Change pattern export quotas Row
Incr. growth Stable Incr. decline Irregular Intermittent Total
Industr sector
TEXT N 20 14 7 23 8 72
Exp. 19.1 13.3 7 24.9 7.6 20.1 %
Rowpct. 27.8% 19.4 % 9.7% 31.9% 11.1 %
ELEC N 22 16 9 24 4 75
Exp. 19.9 13.8 7.3 26 8 20.9 %
Rowpct. 29.3% 21.3 % 12.0 % 32.0 % 5.3 %
FOOD N 2 5 2 13 2 24
Exp. 6.4 4.4 2.3 8.3 2.5 6.7 %
Rowpct. 8.3% 20.8% 8.3% 54.2 % 8.3 %
WOOD N 20 9 7 28 16 80
Exp. 21.2 14.7 7.8 27.7 8.5 22.3 %
Rowpct. 25.0 % 11.3 % 8.8% 35.0 % 20.0 %
MECH N 31 22 10 36 8 107
Exp. 28.4 19.7 10.5 37.1 11.4 29.9%
Rowpct. 29.0 % 20.6% 9.3% 33.6% 7.5 %
Column N 95 66 35 124 38 358
Total Rowpct 26.5 % 18.4 % 9.8% 34.6% 10.6 % 100.0 %
Chi-Square
Pearson
Value
19.78026
19.99401
0.16384
DF
16
16
1
Signifcance
0.23028
0.22049
0.68565
Likelihood Ratio
Mantel-Haenszel test for linear association
Minimum Expected Frequency:
Cells with Expected Frequency ~ 5:
Number of Missing Observations:
2.346
3 of 25 ( 12.0%)
57
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Table A4.5 Second order change patterns of export quotas and size class 1991 of
enterprises
Change pattern export quotas Row
Incr. growth Stable Incr. decline Irregular Intermittent Total
Size class.
employees
1-9 N 5 2 4 11 8 30
Exp. 7.7 5.3 2.9 10.8 3.3 8.6%
Rowpct. 16.7 % 6.7% 13.3 % 36.7 % 26.7%
10-19 N 14 6 9 23 12 64
Exp. 16.4 11.3 6.3 23.1 7 18.4 %
Rowpct. 21.9 % 9.4 % 14.1 % 35.9 % 18.8 %
20-49 N 19 17 9 38 10 93
Exp. 23.9 16.3 9.1 33.5 10.2 26.8%
Rowpct. 20.4 % 18.3 % 9.7% 40.9% 10.8 %
50- 99 N 38 15 5 32 5 95
Exp. 24.4 16.7 9.3 34.2 10.4 27.4 %
Rowpct. 40.0 % 15.8 % 5.3% 33.7 % 5.3%
100-499 N 13 21 7 21 3 65
Exp. 16.7 11.4 6.4 23.4 7.1 18.7 %
Rowpct. 20.0% 32.3% 10.8 % 32.3 % 4.6%
Column N 89 61 34 125 38 347
Total Row pct. 25.6% 17.6 % 9.8% 36.0% 11.0 % 100.0 %
Chi-Square
Pearson
Value
43.56894
41.25114
14.39572
DF
16
16
1
Signifcance
0.00023
0.00051
0.00015
Likelihood Ratio
Mantel-Haenszel test for linear association
Minimum Expected Frequency:
Cells with Expected Frequency': 5:
Number of Missing Observations:
2.939
2 of 25 ( 8.0%)
68
The cross-tabulations based on size classes for years 1992 - i 995 are available from
the author on request. These tabulations are similar but not identical to the above table.
They all exhibit statistically significant differences between size categories.
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Table A4. 6 Second order change patterns of export quotas and distance to markets
Change pattern export quotas Row
Incr. growth Stable In cr. decline Irregular Intermittent Total
Most distant
export market
1991
Neighbour N 9 6 7 9 2 33
country Exp. 9.4 6.1 3.7 11.8 2.1 10.5 %
Col%. 10.1 % 10.3 % 20.0 % 8.0% 10.0 %
Other N 48 23 19 74 15 179
European Exp. 50.7 33.1 20 63.8 11.4 57.0 %
countries Col% 53.9 % 39.7 % 54.3 % 66.1 % 75.0 %
World outside N 32 29 9 29 3 102
Europe Exp. 28.9 18.8 11.4 36.4 6.5 32.5 %
Col% 36.0 % 50.0 % 25.7 % 25.9 % 15.0 %
Column 89 58 35 112 20 314
Total 28.3 % 18.5 % 11.1 % 35.7 % 6.4 % 100.0 %
Chi-Square
Pearson
Value DF
8
8
1
Signifcance
0.01305
0.01593
0.05620
Likelihood Ratio
19.35992
18.80617
3.64819Mantel-Haenszel test for linear association
Minimum Expected Frequency:
Cells with Expected Frequency -c 5:
Number of Missing Observations:
2.102
20f15(13.3%)
o
The cross-tabulations based on the most distant export markets for years 1992 - 1995
are available from the author on request. These tabulations are similar but not identical
to the above table. The years 1991, 1993 and 1995 indicate statistically significant
differences, while the two remaining years do not.
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A4.3 EXPORT SALES
Table A4. 7 First order change patterns of export sales, two observations.
Distribution of enterprises, percentage.
1991- 1992 - 1993 - 1994-
92 93 94 95 93 94 95 94 95 95
s=O.l
Non-exporter 49 41 41 38 47 46 44 40 35 37
Stop 2 5 3 4 2 2 2 2 2 1
Decrease 19 16 16 15 15 15 14 17 15 19
Stable 12 13 12 12 15 11 9 14 10 14
Increase 16 20 23 25 18 23 26 24 33 27
Start 2 5 5 6 3 3 5 3 5 2
Sum 100 100 100 100 100 100 100 100 100 100
s=O.2
Non-exporter 49 41 41 37 47 47 44 40 35 37
Stop 2 5 3 4 2 2 2 2 2 1
Decrease 16 13 10 10 12 10 9 13 12 16
Stable 18 21 22 22 21 19 19 22 17 22
Increase 13 15 19 21 15 19 20 20 29 22
Start 2 5 5 6 3 3 5 3 5 2
Sum 100 100 100 100 100 100 99 100 100 100
s=O.3
Non-exporter 49 41 41 37 47 46 44 40 35 37
Stop 2 5 3 4 2 2 2 2 2 1
Decrease 12 9 6 7 9 6 5 10 7 13
Stable 24 27 30 30 27 26 27 29 25 28
Increase 11 13 15 16 12 17 17 16 26 19
Start 2 5 5 6 3 3 5 3 5 2
Sum 100 100 100 100 100 100 100 100 100 100
N 1274 1003 856 804 1078 953 869 1036 1083 1025
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Table A4.8 Second order change patterns of total export sales. Influence of
number of observations and delimitation of stable category.
Minimum 3 Minimum 4 5
observations observations observations
N % N % N %
s=0.1
Non-exporter 667 41 319 42 111 43
Incremental growth 244 15 84 11 26 10
Stable 37 2 8 1 2 1
Incremental decline 175 11 44 6 7 3
Irregular 443 27 237 31 94 36
Intermittent 68 4 68 9 19 7
Total 1634 100 760 100 259 100
s=0.2
Non-exporter 667 41 319 42 111 43
Incremental growth 278 17 107 14 34 13
Stable 100 6 28 4 9 4
Incremental decline 179 11 58 7 16 6
Irregular 342 21 180 24 70 27
Intermittent 68 4 68 9 19 7
Total 1634 100 760 100 259 100
s=O.3
Non-exporter 667 41 319 42 111 43
Incremental growth 281 17 117 15 43 17
Stable 194 12 68 9 20 8
Incremental decline 151 9 50 7 13 5
Irregular 273 17 138 18 53 20
Intermittent 68 4 68 9 19 7
Total 1634 100 760 100 259 100
A4.4 DISTANT MARKETS
The distances to the export markets are measured on a crude scale, which is
nevertheless quite informative, see Section 7.5. Neighbouring countries can be assumed
to have short physical distance - a proxy for transportation cost, combined with easy
flow of information, cultural similarity and reciprocal knowledge of languages. These
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are all important elements of psychic distance. Markets in other European countries
have larger physical distance, common traits of culture and language; but importantly,
similarities in business, and political and legal environment. Physical and psychic
distances increase to the next level of world-wide markets.
As for size, the categories for the location of most distant export markets vary for the
enterprises over the total observation period. For three ofthe observations X2 tests were
statistically significant, while for two periods (1992 and 1994) they do not.
Table A4.9 Second order change patterns of export quotas and most distant export
market 1992.
Iner. Stable Iner. Irregular Intermittent Row total
growth decline
Export market
Neighbouring N 13 7 6 11 2 39
country Exp. 11.8 7.3 3.6 14.3 2.0
Colpet. 12.3 % 10.8 % 18.8 % 8.6% 11.1 % 11.2 %
Other N 60 37 21 90 12 220
European Exp. 66.8 41 20.2 80.7 11.3
Colpet 56.6 % 56.9 % 65.6 % 70.3 % 66.7% 63.0 %
World N 33 21 5 27 4 90
wide Exp. 27.3 16.8 8.3 33 4.6
Colpet. 31.1 % 32.3 % 15.6 % 21.1 % 22.2% 25.8 %
Column N 106 65 32 128 18 349
total Row pet. 30.4 % 18.6 % 9.2% 36.7% 5.2% 100.0 %
Chi-Square Value
9.46581
9.38178
1.34198
DF
8
8
1
Signifcance
0.30454
0.31112
0.24668
Pearson
Likelihood Ratio
Mantel-Haenszel test for linear association
Minimum Expected Frequency:
Cells with Expected Frequency ~ 5:
Number of Missing Observations:
2.0111
3 of 15 (20.0%)
o
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Although the results are not consistent over the five observations, there are certain
common traits. First of all, 'other European' markets have a dominant position for all
categories of change pattern. Secondly, when we look specifically at the intermittent
and irregular categories, these two patterns are not characteristic for exporting to near-
by markets. Around 60% of the enterprises in these categories find their most important
markets in 'other European' countries and as much as 25% in world-wide countries
when all years are taken into account. However, the incremental growth and stable
categories are most strongly represented among enterprises that reach farthest out in
their search for export markets.
A4.5 CHANGES IN TOTAL SALES
The stable category for first order changes of total sales is delimited by fluctuations
not exceeding :tl0%. The reason for this is twofold. Firstly, the aggregate variation of
several activities (here export and domestic sales) will always exhibit less variation than
for the individual activities. Secondly, variations in export quotas are measured by a
quotient, and should therefore be expected to have larger fluctuations.
Change patterns for total sales have four categories: incremental decline, stable,
incremental growth, and irregular. Very few enterprises start or stop selling for one full
year and therefore the intermittent category is not included, and non-exporters are not
excluded as a separate category.
The relationship between change patterns in export quotas and change patterns for
total sales is ilustrated by Table A4.8.
X2 statistics do not indicate any interaction between these two variables. However,
the statistics are not reliable due to the large number of cells with an expected frequency
less than 5. Nevertheless, the distribution in Table A4.8 warants some reflections:
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Table A4.1 0 Second order change patterns of export quotas versus second
order change patterns for total sales
Change pattern total sales
Increm. Stable Increm. Irregular Row Total
growth decline
Change pattern
export quotas
Non-exporter N 26 29 1 32 88
Exp. value 29.3 27.7 2.8 28.2 23.7%
Rowpct. 29.5 % 33.0 % 1.1 % 36.4 %
Incr growth N 34 21 1 29 85
Exp. value 28.3 26.7 2.7 27.2 22.8 %
Rowpct. 40.0 % 24.7 % 1.2 % 34.1 %
Stable N 12 19 1 19 51
Exp. value 17 16 1.6 16.3 13.7 %
Row pct. 23.5 % 37.3 % 2.0 % 37.3 %
Incr decline N 4 6 1 10 21
Exp. value 7 6.6 0.7 6.7 5.6 %
Row pct. 19.0 % 28.6 % 4.8 % 47.6 %
Irregular 39 30 7 23 99
Exp. value 33 31.1 3.2 31.7 26.6 %
Rowpct. 39.4 % 30.3 % 7.1 % 23.2 %
Intermittent N 9 12 1 6 28
Exp. value 9.3 8.8 0.9 9 7.5%
Row pct. 32.1 % 42.9 % 3.6 % 21.4 %
Column Total N 124 117 12 119 372
Rowpct. 33.3 % 31.5 % 3.2 % 32.0 % 100.0 %
Chi-Square
Pearson
Value DF
15
15
1
Signifcance
0.11428
0.11472
0.01641
Likelihood Ratio
Mantel-Haenszel test for linear
association
21.75885
21.74324
5.75880
Minimum Expected Frequency:
Cells with Expected Frequency ~ 5:
Number of Missing Observations:
0.677
6 of 24 (25%)
163
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The number of enterprises with incrementally declining total sales over the four
intervals is, quite reasonably, too low for making any reflections or comments.
Enterprises with intermittent and irregular change patterns for export quotas are not
inferior to other enterprises as to the development of their total sales. If there are any
difference, these enterprises have a better performance than the average for all
enterprises.
Enterprises with incrementally declining export quotas are over-represented in the
category of irregular development of total sales.
Enterprises with stable export quotas are under-represented in the category of
incremental growth of total sales. There are equal and above average representations in
the categories of stable and irregular total sales.
Enterprises with incrementally growing export quotas have an average representation
in the category of irregular total sales, higher than average in incrementally growing
sales and below average in the category of stable total sales.
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Appendix 5
AS DETAILS OF DESCRIPTIVE STATISTICAL
ANALYSES
AS.1 ENTERPRISE CHARACTERISTICS
A5.1.1 Specialisation
The variables used to measure specialisation are listed in Table A3.3, Appendix 3.
Manufacturing specialisation
Variables V1 16, VLL 7, and V1l8 can be seen as defining three typologies of
manufacturing systems. Long series production (VII 8) is most specialised, since this
system is built for or adapted to one product or product group. Individual production
(VI 16) will be least specialised since this production form allows adaptation to each
individual product. Batch or small series production can be classified as a production
form with an intermediate degree of specialisation. These manufacturing forms are
technically complementary, but one enterprise may simultaneously use more than one
form. The index of manufacturing specialisation will therefore have an additive form.
The values of VII 6, VI 17 and V 1 18 have been re-coded to:
yes = 1
no/missing = 0
A counting variable has been introduced to keep track of the number of 'yes' values
of the three variables for each enterprise:
n¡ = ~number of value 1 for variables V1 16, VLL 7, V1l8J
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Further, the weights 1, 2, and 3 respectively are assigned to the three variables to
reflect an increasing degree of specialisation, giving the index of manufacturing
specialisation the form:
MFG = 1 .V1l6+2. VI 
17 +3. VLLS
3.n¡ (A5.1)
The empirical extreme values for the manufacturing specialisation index are:
MFGmin = 1/3
for V1l6 = 1; VLL 7 = 0; VllS = 0; n¡ = 1.
MFGmax = i
for V1l6 = 0; VLL 7 = 0; VllS = 1; n¡ = 1.
Since one of these manufacturing forms must be present, MFG = 0 has no empirical
interpretation; and thus indicates missing values.
Product specialisation
The product specialisation index is similarly based on three typologies of product
specialisation: final product to stock (VI 19) indicating low specialisation, final product
to order (V120) indicating high specialisation, and the intermediate typology,
components to stock and final product to order (V121). In addition product
specialisation of the enterprise is characterised by the number of product groups (V 401),
and the degree of concentration, percentage of total sales, on the three most important of
the product groups (V 402). These two dimensions of product specialisation can be
found as modifications to each other and to the three other measures of product
specialisation, and thus have a multiplicative effect. The product specialisation is
therefore split into two factors:
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PRDi = 1. v119 + 3. V120 + 2. V121
3. n2
(A5.2)
and
PRD = V4022 100. V401 (A5.3)
PRD = PRDi . PRD2 (A5.4)
In order not to elìminate the effect ofPRD, the value ofV401 has been re-coded:
V40L 1 3 1
4 10 2
11 20 3
21 ~ 4
The extreme values of PRD are:
PRDmin = 1/1200
for V119 = 1; V120 = 0; V121 = 0; n2 = 1; V401 = 1 and V402 = 21 ~.
PRDmax = 1
for V119 = 0; V120 = 1; V121 = 0; n2 = 1 V401 = 100 and V402 = 1 to 3.
This minimum value is, however, only a theoretical value. There is no conceivable
way for an SME to define three main product groups if these only account for one
percent of the total sales.
Market specialisation
The final element of specialisation, market specialisation, has exactly the same
structure as product specialisation. The two typologies of market specialisation are
defined by customer requirements of the industry sector being highly differentiated
(V122) or very similar (VI23). The two qualìfYing factors are number of customer
groups (V 403) and the percentage of sales for the three most important customer groups
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(V404). The values ofV403 are re-coded to the same ordinal scale as V402. The
ensuing format of the market specialisation index is:
MRKi = ~?2 + 1 . V123
2. n3
(A5.5J
MRK = V4042 100. V403 (A5.6J
MRK=MRKi .MRK2 (A5.7J
With extreme values:
M~in= 11800
for V122 = 0; V123 = 1; n3 = 1; V403 = 1; V404 = 21 --.
M~ax= 1
for V122 = 1; V123 = 0; n3 = 1; V403 = 100; V404 = 1 to 3.
The manufacturing, product and market specialisation define three dimensions of the
total enterprise specialisation. As such their aggregate effect is multiplicative:
speo =MFG.PRD.MRK (AS.8J
with extreme values:
SPCO,min = 1/960000
SPCOmax =1
Effect of a varying number of missing values
The SPSS computation protocol requires that no element in a computation has a
missing value. If that is the case, the value of the computation is set to 'system
missing'. For this reason it is necessary to either:
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1. exclude all cases with a missing value for one or more variables,
2. exclude all variables with a missing value from each computation
3. or replace a missing value with neutral values (0 in additive, 1 in multiplicative
relations)
The first solution would reduce the available sample to a critically low number of
cases, jeopardising statistical significance as well as introducing bias in the remaining
sample.
The second solution is not practically feasible.
The third solution will obscure the difference between 'no' and 'missing value'. For
many of the returned questionnaires, the respondents have obviously regarded some of
these questions as multiple response questions and only indicated the positive value (1).
The consequence of replacing 'missing values' with '0' (zero) for variables VI 16 to
V123 is therefore negligible. By doing so, the counting variables nI, n2, and n3 in
some cases will receive the value '0'; and therefore '0' wil become 'missing value' for
the computed indexes. These must be replaced (re-coded) with the neutral value' 1 "
which must be recognised as the missing value in subsequent correlation analyses.
If the factors of the specialisation index are replaced by a neutral value (1), as
discussed above, there will be a dramatic influence on the value of the index due to the
multiplicative effect of individual factors. To neutralise the effect of the varying extent
of the missing value of variables without eliminating a large number of cases, the
specialisation index will be calculated as:
sPc=1Sc~ (A5.9J
where
n = number of existing values of tMFG, MRK¡, MRK2, PRD¡, PRD2J.
ap05 - 281 -
and
SPCmax = \/1.006 = 1.000
SPCmin = ~ U6000 = 0.0636
The following example will ilustrate the effect of this calculation procedure:
Table A5.) Effect of missing value of variables on calculated value of specialisation
index. Example.
Case MFG PRD¡ PRD2 MRK¡ MRK2 n SPCo SPC/1n
a 0.5 * * * * 1 0.5 0.500
b 0.5 0.4 * * * 2 0.20 0.447
c 0.5 0.4 0.3 * * 3 0.06 0.391
d 0.5 0.4 0.3 0.2 * 4 0.012 0.331
e 0.5 0.4 0.3 0.2 0.1 5 0.0012 0.261
Legend: * = missing value
Characteristics of specialisation index
The statistical characteristics ofSPC for each year are exhibited in Table A5.2. The
distributions have the same bell-shape as a normal distribution; but are slightly less
peaked (negative kurtosis) and have slightly more observations at the 'high tail' than
normal distributions (positive skewness). The mean value is quite close to 0.5 each
year. Table A5.2 is based on all available cases.
Table A5.2 Distribution characteristics of specialisation index (SPC).
Year Mean value Std. deviation Skewness Kurtosis Cases (N
1991 .4919 .2019 .2141 -.2834 2368
1992 .5040 .1927 .3131 -.1365 3506
1993 .5138 .1780 .2025 -.2835 1936
1994 .5160 .1732 .3071 -.2127 1703
1995 .5109 .1795 .2384 -.3609 1568
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A5.1.2 Structural measurement model
The factors of entrepreneur characteristics, the stimulation measure and the measures
of sales on the local market are used to establish a measurement model for the latent
variable' enterprise characteristics'. The entire list of potential measures is given in
Table A5.3. which serves as a legend for Table A5.4 and Figures A5. 1, A5.2, and A5.3.
Table A 5.3 Variables andfactors of entrepreneur and enterprise characteristics.
Variables Description
included
V116, V117, Specialisation index; O=min 1 =max
V118, V119,
V120, V121,
V122, V123,
V401, V402,
V403, V404
Program
code
Chart
code
spc# spec
v126# subsup
v127# famb
v407# locs
ent9#a1 plan V909, V910,
V911
ent9#a2 capab V902, V903,
V904
ent9#b1 stab V907, V908
ent9#b2 intvn V905, V906
v901# educ
v912# fmgr
v913# Irgbs
v914# recr
v915# ethic
v916# fprio
'(1# firm
'(2# mgr
# = code for year; 1 = 1991, etc.
Sub-supplier; dichotomous
Family enterprise
Share of total sales on local markets (radius 50 km)
Preference for planning
Capability; experience in business, language skils, and
foreign experience of manager
Preference for stability
Objection to external intervention
Age finished education (cut-off extremes: 40 years)
Management of family business
Interaction between small and large enterprises
Manager participation in recruitment
Follow ethical principles
Business before family
Enterprise characteristics; latent variable
Entrepreneur characteristics; latent variable
Two of the variables in this list are dichotomous and therefore not suited for
inclusion in the LISREL measurement model at this point. The possible effects of the
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variables identifying sub-suppliers (VI26) and family firms (V127) will therefore be
tested at later stages; and these variables wil not be included in the measurement modeL.
Input data for the LISREL program may be a covariance matrix or a correlation
matrix. By using a covariance matrix the nominal values of the relationships are given
directly by the output. However, interpretation is obscured by strong influence from the
scale of measurement for each variable. By choosing a correlation matrix as input,
variables are, for practical terms, standardised. All loading factors may be interpreted as
regression coefficients with a possible area of variation from - 1 to + 1. This is best
suited for tests where the main objective is to ascertain relationships, not to assess the
real value of net effect of the relationships. Correlation matrices are chosen for the
present analyses. The correlation matrices of the measures used in the measurement
model are presented in Table A5.4. Correlation coeffcients with absolute values of 0.3
or greater are in bold print. The general picture is that the correlation coefficients are
very low.
Table A5.4 Enterprise characteristics, correlation coeffcients. Panel firms.
spc# v407# plan # capab# stab# intvn# v901# v912# v913# v914# v915# v916#
1991 N=255
SPCl 1.000
V4071 .043 1.000
ENT91Al -.013 .002 1.000
ENT91A2 -.184** -.253** .049 1.000
ENT91Bl -.008 .129* .315** -.176** 1.000
ENT91B2 -.029 -.008 .120 .093 .036 1.000
V90Il
-.087 -.035 .002 .220** -.093 -.045 1.000
V9121 .044 .207** .182** -.322** .391 ** .068 -.155* 1.000
V9131 .055 -.186** .001 .054 -.247** .124* .013 -.078 1.000
V9141 .004 .083 .117 -.141 * .140* .089 -.084 .264** .113 1.000
V9151
-.065 -.009 .110 .134* -.125* -.014 .124* -.128* .150* .143* 1.000
V9161 .044 -.139* .041 -.078 .105 .067 -.082 .061 .093 .220** -.116 1.000
Legend ** = signif. :: 0.01 ; * = signif. :: 0.05 Cant.
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Table A5.4 Enterprise characteristics, correlation coeffcients. Panel firms.
spc# v407# plan# capab# stab# intvn# v901# v912# v913# v914# v915# v916#
1992 N=339
SPC2 1.000
V4072 .059 1.000
ENT92Al .041 -.036 1.000
ENT92A2 -.103 -.325** .063 1.000
ENT92Bl .134* .250** .236** -.191** 1.000
ENT92B2 .068 .014 .086 .015 -.013 1.000
V9012
-.056 -.089 .048 .180** -.036 .054 1.000
V9122 .122* .230** .147** -.234** .338** .096 -.102 1.000
V9132 .034 -.073 -.024 -.047 -.158** .132* -.024 -.038 1.000
V9142 .103 .025 .109* -.010 .005 .061 -.029 .129* .158** 1.000
V9i52
-.013 -.153** .018 .102 -.054 .035 .041 -.081 -.022 .079 1.000
V9162
-.056 -.118* .048 .126* -.055 .116* -.010 .034 .116* .143** -.019 1.000
1993 N=310
SPC3 1.000
V4073 .145* 1.000
ENT93Al .025 .085 1.000
ENT93A2 -.123* -.245** -.066 1.000
ENT93Bl .102 .203** .276** -.258** 1.000
ENT93B2 .003 .078 .072 .006 -.010 1.000
V9013
-.091 -.101 .035 .214** -.031 .053 1.000
V9123 .126* .234** .193** -.215** .260** .160** -.136* 1.000
V9133 .124* -.067 -.066 .021 -.184 .015 -.008 -.028 1.000
V9143 .068 .068 .053 -.145* .030 .008 -.050 .167** .104 1.000
V9i53
-.112* -.085 .078 .096 -.107 .088 .123* .010 .053 .147** 1.000
V9i63 .046 -.022 .032 .001 -.006 .123* -.014 .086 .083 .107 .037 1.000
1994 N=340
SPC4 1.000
V4074 .263** 1.000
ENT94Al .093 .048 1.000
ENT94A2 -.222** -.332** -.041 1.000
ENT94Bl .090 .174** .282** -.263** 1.000
ENT94B2 .009 -.014 .006 -.090 -.074 1.000
V9014
-.072 -.097 -.037 .203** -.152** .021 1.000
V9124 .163** .191 ** .210** -.282** .322** .078 -.200** 1.000
V9134 .046 -.125* -.149** .019 -.236** .187** -.025 -.053 1.000
V9i44 .097 .103 .068 -.109* .085 .119* -.025 .190** .077 1.000
V9154
-.059 -.111 * -.034 .096 -.088 .032 .007 -.084 -.083 .029 1.000
V9164
-.143** -.065 -.017 .051 -.031 .047 .007 .100 .052 -.056 -.055 1.000
Legend ** = signif. :S 0.01 ; * = signif. :S 0.05 Cant.
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Table A5.4 Enterprise characteristics, correlation coeffcients. Panel firms.
spc# v407# plan# capab# stab# intvn# v901# v912# v913# v914# v915# v916#
1995 N=346
SPC5 1.000
V4075 .200** 1.000
ENT95Al .072 -.006 1.000
ENT95A2 -.170** -.411 ** .042 1.000
ENT95Bl .051 .270** .292** -.260** 1.000
ENT95B2 .018 .073 .056 -.067 .068 1.000
V9015 -.110* -.158** -.002 .230** -.167** -.007 1.000
V9i25 .080 .362** .139** -.252** .357** .129* -.173** 1.000
V9135 .039 -.072 -.103 -.030 -.173** .151 ** -.098 -.029 1.000
V9145 .142** .102 .082 -.099 .146** .118* -.224** .259** .066 1.000
V9155 .030 -.131* .195** .089 -.102 -.018 .092 -.005 .057 .137* 1.000
V9165
-.045 -.035 .045 -.079 .073 .109* -.066 .117* -.013 .053 .017 1.000
Legend ** = signif. ~ 0.01 ; * = signif. ~ 0.05
The initial measurement model is presented graphically in Figure A5.I.
Figure AS.l Enterprise/entrepreneur characteristics. Initial measurement model.
81
~2I
83
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The actual values of error terms, 8, loading of the different factors and variables, À,
and the correlation between two concepts, cp, are given in Table A5.5
Table A5.5 Enterprise characteristics - Error terms and regression terms ofinital
measurement model, cl Figure A5.1
òi ò2 ò3 ò4 ò5 ò6 ò7 Òs ò9 òIO òll Òl2
cri 2
.99 .86 .94 .81 .69 1.00 .94 .50 .97 .90 .97 .98 .78
'AIL 'A21 'A31 'A42 'A52 'A62 'An 'As 2 'A92 'A 10 2 'Aii 2 'Aii 2 
.12 .37 .25 -.44 .56 .06 -.24 .71 -.17 .32 -.17 .14
The commonly used goodness of fit indices (Hair et al., 1995:682 ff. indicate a
borderline acceptable fit for the initial measurement model, see Table A5.6. However,
the high values of the error terms (8 values) mean that in relationship to the calculated
variations ofthe latent variables firm characteristics and manager characteristics there
are extremely high unexplained variances in the exogenous variables. The combination
of these two assessments indicates that the measurement model should be improved.
The procedure for improving measurement models prescribes elimination of
elements and simplification of relational structures, all in accordance with the principle
of parsimony. By following this procedure an intermediate measurement model,
depicted in Figure A5.2, was established. Here error terms and regression terms are
included in the figure.
The error terms, 8 - values cf. Figure A5.l, display great variation and are, for most
measures, quite high. This indicates possible problems with the measuring instruments,
but also a possibility that the exogenous variables have other dimensions than what are
tapped by the present latent variables. Once again the goodness of fit indices, see Table
A5.6, indicate barely acceptable fit of also this version of the measurement modeL.
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Figure A5.2 Enterprise/entrepreneur characteristics. Intermediate measurement modeL. 1991 data,
panelfirms
.95-"
.88-.
.-54
.7&-1 stab I
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Some of the regression factors, À - values, are quite high, indicating a high degree of
co-variation between the exogenous variables and the latent variables. We also notice
that the absolute value of the covariance, ~, between the two latent variables, firm and
mgr, is as high as 0.54, which confirms the initial assumption. The negative value
indicates that management's desire for control and stability is negatively correlated with
higher education and capabilities, but positively correlated with a higher degree of
specialisation and focus on local markets.
The most noticeable difference between the initial measurement model and the
intermediate model is that capabilty and education do not load on the entrepreneur, but
on the enterprise. The interpretation of this is that there is a stronger correlation
between these two variables and structural parameters of the firm, here represented by
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specialisation and sales on the local market, than with measures of attitudes of the
manager.
Once again the combination of high values for the error terms and doubtful goodness
of fit statistics indicate that further improvements are required. By further pursuing the
Figure A5.3 Enterprise/entrepreneur characteristics. Final measurement modeL.
.47--1 fmgr I
.99--
.77--
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principle of simplification, the final measurement model, Figure A5.3, is established
through trial and error, guided by intermediate results.
Like the earlier versions, the final measurement model does not satisfY the
combination of goodness of fit criteria and assessment of error terms.
Table AS. 6 Measurement models, goodness of fit statistics
Initial model Intermediate model Final model
Root mean square error of approximation
.079 .078 .083
Root mean square residual
.076 .087 .090
Goodness of fit index
.091 .91 .90
Critical N 148.83 149.92 138.03
Total assessment doubtful doubtful doubtful
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The conclusion is that the data are not suited for analyses using structural modelling
of the LISREL program.
A5.2 EXPORT STIMULI
The procedures used to find stable factors of export stimuli are identical to the
procedures used for analysing entrepreneur characteristics, see Section 7.2.1.
Factor analysis of the measures of export stimuli did not converge on the expected
distinction between external and internal stimuli, but on nine factors after splitting the
data set into three groups. The numbering of the factors in Table A5.7 reflects the share
of the total variance within the group which is explained by the factor, the lowest index
indicating highest explained variance.
The three sub-groups have been established through trial and error, cf. Section 7.2.1
to identifY factors that are stable over time. The initial analysis for export stimuli
included all variables, as did the factor analysis of entrepreneur characteristics. Since
these variables exhibit varing patterns of correlation over the years, the ensuing factors
from the three groups wil also exhibit varing correlation over the years.
In Table A5.8 the temporally stable factors, characterised by identical combinations
of significantly loading variables, are consolidated. The descriptions indicate that
meaningful interpretation of the factors can be made.
Two comments can be attached to this table. First of all, three of the stable factors do
not comply with the initial (assumed) categories internal and external stimuli.
Secondly, there is hardly any multi-dimensionality in these factors. There are few and
very similar variables loading on each factor. The reduction in dimensions is a direct
effect of the imposed requirement of temporal stability in the composition of the factors.
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Table A5. 7 Export stimuli - extraction of stable factors.
Variables sub group 1
Variable Factors
1991 1992 1993 1994 1995
a1 a2 a3 a4 a1 a2 a3 a4 a1 a2 a3 a4 a1 a2 a3 a4 a1 a2 a3 a4
V786 .83 .85 .86 .88 .86
V787 .83 .81 .83 .86 .85
V788 .95 .93 .91 .93 .93
V789 .95 .94 .93 .94 .93
V790 .85 .84 .84 .82 .83
V791 .87 .88 .85 .86 .85
V792 .76 .77 .76 .75 .77
V793 .75 .76 .72 .35 .77 .73
V794 .74 .75 .74 .67 .69
V797 .41 .38 .41 .42 .48
Expl% 26 19 13 11 26 18 13 10 28 16 13 11 26 17 13 12 28 16 13 10
KMO .64 .63 .66 .62 .65
Bartlet 2293 .00 2389 .00 2241 .00 2364 .00 1577 .00
Variables sub group 2
b1 b2 b3 b1 b2 b3 b1 b2 b3 b1 b2 b3 b1 b2 b3
V795 .80 .82 .77 .76 .78
V7961 .77 .81 .83 .84 .81
V802 .69 .74 .69 .65 .67
V803 .87 .82 .85 .87 .86
V804 .71 .70 .74 .68 .76
V805 .68 .69 .73 .74 .77
V806 .73 .69 .74 .69 .68
V807 .62 .64 .63 .69 .64
Expl% 29 15 14 29 17 12 31 15 14 32 15 13 37 13 11
KMO .68 .72 .76 .75 .83
Bartlet 846 .00 909 .00 1047 .00 1107 .00 909 .00
Cant.
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Table A5. 7 Export stimuli - extraction of stable factors.
Variables sub group 3
Variable Factors
1991 1992 1993 1994 1995
cl c2 cl c2 cl c2 cl c2 cl c2
V798 .82 .71 .81 .74 .66
V799 .77 .85 .80 .82 .85
V800 .80 .79 .82 .81 .76
V801 .87 .85 .87 .85 .86
Expl% 42 27 43 25 43 26 42 25 43 23
KMO .57 .62 .59 .60 .63
Bartlet 311 .00 345 .00 397 .00 329 .00 215 .00
Table A5.8 Temporally stable factors of export stimuli.
Program Chart
code code Description Included variables 1991 1992 1993 1994 1995
Variables sub group 1
es01# tech Technical competence i v786 v787 a4 a4 a4 a4 a4
es02# cost Cost ile v788, v789 a1 a2 a2 a1 a1
es03# supl Supply chain e v790, v791, v797 a3 a3 a3 a3 a2
es04# cpac Capacity i/e v792, v793, v794 a2 a1 a1 a2 a3
Variables sub group 2
es05# econ Economic incentives e v795, v796 b3 b2 b3 b2 b2
es06# barr External barriers e v802, v803 b2 b3 b2 b3 b3
es07# copy Model adaptation i/e v804, v805, v806, b1 b1 b1 b1 b1
v807
Variables sub group 3
es08# poli Political climate e v798, v799 c2 c2 c2 c2 c2
es09# prod Export product v800, v801 c1 c1 c1 c1 c1
Legend: e = assumed external factor; i = assumed internal factor
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A5.2.1 Correlation between export stimulating factors
Table A5.9 gives the correlation coefficients between the nine factors of export
stimuli for each of the years 1991-95. Correlation coefficients larger than 0.3 appear in
bold.
The general tendency is that correlation coeffcients are low. The interpretation of
this is that the significance of the factors and combinations of factors are unique to each
enterprise. The enterprises have individual approaches to their response to stimuli. It is
also a characteristic feature that some of these correlation coefficients are higher than
0.3 for all years, while others fluctuate between higher and lower values than 0.3. This
is similar to what was experienced when attempting to establish temporally stable
factors: The patterns of correlation between factors as well as individual variables tend
to fluctuate over time.
Table A5.9 Correlation between export stimulatingfactors.
ex01# ex021 # ex03# ex04# ex05# ex06# ex07# ex08# ex09#
1991
esOll 1.000
es021 .020 1.000
es031 -.024 -.012 1.000
es041 .002 -.014 -.005 1.000
es051 -.050 .241** .038 .153** 1.000
es061 .109** .197** .120** .048 -.025 1.000
es071 .269** .120** .183** .350** -.012 .005 1.000
es081 .239** .142** .161 ** .154** .061 .139** .275** 1.000
es091 .312** .074* .150** .298** .019 .197** .346** .045 1.000
Legend * = signif. :' .05 ; ** = signif :' .01 Cont.
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Table A5.9 Correlation between export stìmulatingfactors.
exOl# ex021 # ex03# ex04# ex05# ex06# ex07# ex08# ex09#
1992
es012 1.000
es022 -.006 1.000
es032 .004 .007 1.000
es042 .006 .007 .004 1.000
es052 -.007 .246** .080* .172** 1.000
es062 .044 .119** .219** .031 .000 1.000
es072 .183** .134** .164** .354** .002 .004 1.000
es082 .298** .072* .125** .147** .103** .169** .219** 1.000
es092 .231** .015 .230** .294** -.017 .159** .380** -.000 1.000
1993
es013 1.000
es023 .005 1.000
es033 .018 -.004 1.000
es043 .002 .011 -.015 1.000
es053 .029 .149** .059 .120** 1.000
es063 .080* .102** .310** -.023 -.007 1.000
es073 .233** .087* .153** .407** .015 .006 1.000
es083 .130** .040 .169** .098** .156** .152** .255** 1.000
es093 .311** .098** .181 ** .335** .086* .181** .387** -.000 1.000
1994
es014 1.000
es024 -.011 1.000
es034 -.026 -.005 1.000
es044 .003 .008 .003 1.000
es054 .015 .181 ** .135** .137** 1.000
es064 .049 .146** .244** -.067 .005 1.000
es074 .160** -.011 .185** .407** -.014 -.025 1.000
es084 .183** .109** .141 ** .106** .196** .145** .177** 1.000
es094 .287** .011 .196** .317** -.053 .137** .429** -.009 1.000
Legend * = signif. :s .05 ; ** = signif :s .01 Cant.
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TableA5.9 Correlation between export stimulatingfactors.
exOl# ex021 # ex03# ex04# ex05# ex06# ex07# ex08# ex09#
1995
es015 1.000
es025 -.244** 1.000
es035 .083* .114** 1.000
es045 .023 -.054 .051 1.000
es055 -.004 .205** .102** .263** 1.000
es065 .053 .099** .363** -.087* .034 1.000
es075 .233** -.014 .280** .438** .028 -.000 1.000
es085 .239** .067 .248** .188** .200** .161 ** .338** 1.000
es095 .222** -.048 .317** .306** .086* .205** .416** -.002 1.000
Legend * = signif. :: .05 ; ** = signif :: .01
A5.3 EXTERNAL INTERACTION
The variables used to measure external interaction are listed in Tables A3.6, A3.7,
and A3.8 of Appendix 3. The data have three main dimensions, as ilustrated in Figure
6.4: co-operation, information exchange, and distribution channels. These three
dimensions are most likely strongly interrelated, but this issue is not essential here and
wil not be explored in this thesis.
A5.3.1 Co-operation
The international nature of co-operation is defined by two variables: domicile of
partner and venue of co-operation. Both variables are dichotomous with the values
domestic and foreign. The variables define a two-by-two matrix of increasing
international orientation of co-operation where values are assigned according to the
following coding table:
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Table A5.10 Assigning weight to scale of co-operation, ordinal scale
Venue of co-operation
Domestic Foreign
Domicile of
partner
Dome~tic I
Foreign
1/4
3/4
2/4
4/4
A5.3.2 Information exchange
The information exchange of an enterprise related to internationalisation may take
place within one area or topic of its operation, or encompass numerous areas. A total of
11 options of areas of information exchange were listed as multiple response questions
in the questionnaire. An index of information topics has been created by counting the
number of positive responses and dividing by the maximum possible:
ITOPi = fNumber of positive responses J /11 (A5.10J
o :s ITOPi :s 1
A high value of ITOPi indicates information exchange on a wide range of the
enterprise activities.
A dichotomous variable, IEXCHi, is used to identifY the source of information as
being domestic, IEXCHi =1, or foreign IEXCHi=2. Ifboth domestic and foreign
sources are used, the enterprise is coded as using foreign sources since the enterprise has
such a capability. The scale is finally calibrated by dividing by 2.
A5.3.3 Distribution channel
The distribution channel of an enterprise may allow direct contact with customers or
may include obstacles to information flow in the form of intermediaries. The ordinal
variable CHAN is created to measure the channels' conductivity to customer contact,
using an ordinal scale of six categories for increasing the potential for customer contact:
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Table A5.11 Assigning weight to scale of distribution channel contact, ordinal scale.
Category of distribution channel
Out-licensing of products
Sub supplier to exporting manufacturer
Sales through agents
Production company abroad
Sales company abroad
Direct sales to foreign customer
Assigned value
1
2
3
4
5
6
As above, if more than one channel is used the category with the highest value for
customer contact is applied. The scale is calibrated by dividing by 6.
The international orientation of the enterprise information exchange wil be higher
when the customer of the enterprise is foreign than if the customer is domestic. This is
measured by the dichotomous variable CLOC (customer location) with assigned values
1 for domestic customers only, and 2 for also having foreign customers. The scale is
calibrated by dividing by 2.
A5.3.4 Consolidated index of external interaction
The principle for the consolidated index of distribution is the same as for the
specialisation index. Each of the factors discussed above is calibrated in equation A5. 1 1
to give the maximum value 1 and minimum value O. The same procedures as for
specialisation index are also used for inclusion of cases where some of these measures
are missing: a missing value for one of the factors is replaced with the neutral value, 1,
for that factor. Ni is the number of factors where valid observation ofthe factor exists.
EXIN. = ~ircP..~IEXCH. . ITOP. .CHAN. . CLOC.i \l 1  I I I (A5.11J
Ni = number of factors with valid observations; 1 :s Ni :s 5
i = indicator of observation year.
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o -: EXIN¡ :s 1
EXIN¡ = 1; maximum external interaction
The central features of the distribution characteristics of EX IN are displayed in Table
A5.12.
Table A5.i2 Distribution characteristics of external interaction, (EXIN). 
Year Mean value Std. deviation Skewness Kurtosis Cases (N
1991 .4937 .1947 .3854 -1.1135 694
1992 .4678 .1794 .5364 -.6518 697
1993 .4980 .1895 .1489 -.6402 490
1994 .5045 .1885 .2990 -.9796 452
1995 .5251 .1760 .2480 -.8545 405
All available cases have been used for these calculations. Negative values ofkurtosis
mean that the distributions are less peaked than a normal distribution; and positive
values for skewness mean that there are more observations at the high end than for
normal distributions.
A5.4 EXPORT MARKETS
A 5.4. 1 Number of markets
The number of export markets is simply a counting operation over the variables
V714a to V714p, see Table A3.5, Appendix 3. The measure is the number of national
markets where the enterprise had export sales during the past year.
A5.4.2 Distance to most distant market
The distance measure is relative to the location of the enterprise. This necessitates a
distance scale which is simple and yet reflects the most important elements of distance:
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cost and time as well as cultural and language differences. The geographic distance to
the export markets will only to a certain extent reflect these elements.
Variable V7 1 6 records the most important export market of the enterprise. In order
to obtain a uniform measure for all countries, this variable has been re-coded into four
categories, cf. Figure 6.7.
Table A5.13 Most distant export market, ordinal scale.
Market
Domestic markets
Neighbouring countries' markets
Other European markets
World-wide markets
Assigned value
1
2
3
4
Neighbouring countries are defined as those countries having common borders or
having shorelines to the same body of water as the home country of the enterprise.
Other European markets include markets in all European countries which are not
defined as domestic or neighbouring country markets.
World-wide markets include all countries which are not included in the previous
categories.
The ensuing distributions of distances to the most distant export markets are:
Table A5.14 Most distant markets. Distribution of enterprises.
1991 1992 1993 1994 1995
Market N % N % N % N % N %
Domestic 503 42 574 43 496 40 474 39 423 37
Neighbouring country 153 13 178 13 158 13 182 15 157 14
Other European 369 31 425 31 396 32 384 32 370 32
Worldwide 172 14 175 13 186 15 172 14 202 17
Total 1179 100 1352 100 1236 100 1212 100 1152 100
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Table AS.iS Number of export markets. Distribution of enterprises.
No. of 1991 1992 1993 1994 1995
markets N % N % N % N % N %
0 843 55 574 43 493 40 472 39 423 37
1 192 13 232 17 190 15 217 18 199 17
2 143 9 162 12 142 11 167 14 124 11
3 107 7 137 10 137 11 109 9 160 14
4 100 6 80 6 107 9 85 7 80 7
5 67 4 86 6 70 6 45 4 52 4
?-6 86 6 81 6 97 8 117 9 114 10
Total 1538 100 1352 100 1236 100 1212 100 1152 100
ap05 - 300-
Appendix 6
A6 DETAILS OF CAUSAL STATISTICAL ANALYSES
A6.1 CATEGORICAL VARIABLES' EFFECT ON EXPORT ORIENTATION
A total of three categorical variables have so far been kept aside from the process of
data reduction. They are: industry sector (V1 03), family ownership (V127), and
nationality (V101). The reasons have been partly an intention to specifically examine
the effects of these factors, partly the problems of establishing reliable correlation
coeffcients with a mixture of metric and categorical variables.
Due to large variations in the number of cases from each country and structural
similarities of their market conditions, the national variable wil, from this point, be
recoded to a region variable with three values:
Table A6.1 Variable Regio
Value
1
2
3
Value label
Centr
BeNe
Nord
Countries
Austria and Switzerland
Belgium and Netherlands
Finland, Norway, and Sweden
A first step is a simple identification of possible relationships between the three
categorical variables and the two measures of export orientation. Table A6.2 through
Table A6.8 clearly ilustrate that there are interactions between the endogenous
variables change in export rate and change in market extension on the one hand and the
categorical exogenous variables family enterprise, regional location, and industry sector
on the other. Additionally, the tables clearly indicate interaction between these
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categorical variables. Finally, it is evident that total levels as well as interaction patterns
fluctuate over time.
Table A6.2 Family ownership, Region and Industry sector versus Export orientation.
One way interactions
1991192 1992/93 1993/94 1994/95
Relationship F Sign. of F Sign. of F Sign. of F Sign. of
F F F F
Change in export quota and
Family ownership .455 .500 .565 .453 .335 .563 .616 .432
Region .081 .922 1.757 .174 1.010 .365 1.001 .368
Industry sector 1.383 .239 .792 .551 .696 .595 .798 .527
Change in market extension and
Family ownership 14.421 .000 10.277 .001 18.111 .000 18.391 .000
Region 10.212 .000 14.069 .000 37.080 .000 56.346 .000
Industry sector 12.243 .000 12.299 .000 8.620 .000 7.944 .000
The actual distributions of mean values are, for all practical purposes, given by the
marginal distributions of the tables below. The cumulative effect of missing values in
two variables produce small differences from the distributions of single variables.
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Table A 6.3 Change in export quotas. Family enterprises and region.
Family enterprise 
Interval Yes No Total
Region Mean N Mean N Mean N
1991/92
Centr 1.25 611 63.55 97 10.73 873
BeNe 1.47 59 0.96 14 1.35 83
Nord 6.74 396 34.12 216 15.30 744
Total 4.61 1066 35.3 327 12.85 1700
Interaction F .554 Sig. ofF .575
1992/93
Centr 19.48 689 1.40 101 16.21 873
BeNe 126.70 59 201.10 14 148.60 83
Nord 20.57 445 1.33 223 14.14 744
Total 27.52 1193 16.49 338 23.95 1700
Interaction F .329 Sig. ofF .720
1993/94
Centr 18.48 663 46.64 117 22.67 873
BeNe 1.72 60 0.83 11 1.66 83
Nord 50.81 448 10.23 229 36.87 744
Total 32.65 1171 20.38 357 29.24 1700
Interaction F .427 Sig. ofF .653
1994/95
Centr 14.27 651 27.5 101 15.67 873
BeNe 1.56 50 1.01 6 1.52 83
Nord 24.84 448 10.99 212 19.63 744
Total 18.25 1149 15.35 319 17.01 1700
Interaction F .338 Sig. ofF .713
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Table A6.4 Change in market extension. Family enterprise and region.
Family enterprise 
Interval Yes No Total
Region Mean N Mean N Mean N
1991/92
Centr 2.28 611 3.27 97 2.09 873
BeNe 6.48 59 15.14 14 7.73 83
Nord 9.09 396 14.01 216 10.37 744
Total 5.06 1066 10.87 327 5.93 1700
Interaction F 1.378 Sig. ofF .253
1992/93
Centr 3.08 689 3.75 101 2.98 873
BeNe 7.81 59 12.04 14 8.21 83
Nord 10.32 445 13.98 223 11.27 744
Total 6.26 1193 10.8 338 7.04 1700
Interaction F .843 Sig. ofF .431
1993/94
Centr 2.71 663 3.89 117 2.75 873
BeNe 16.60 60 30.50 11 16.90 83
Nord 10.10 448 14.86 229 11.24 744
Total 6.29 1171 11.42 357 7.12 1700
Interaction F .863 Sig. ofF .423
1994/95
Centr 2.37 651 4.08 101 2.49 873
BeNe 22.74 50 36.58 6 21.50 83
Nord 12.14 448 14.66 212 12.95 744
Total 7.36 1149 11.82 319 8.07 1700
Interaction F 6.299 Sig. ofF .002
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Table A6.5 Change in export quotas. Industry sectors and regions.
Industry sector
Interval TEXT ELEC FOOD WOOD MECH Total
Region Mean N Mean N Mean N Mean N Mean N Mean N
1991/92
Centr 1.02 107 56.79 62 0.88 151 0.88 189 1.91 170 10.73 873
BeNe 1.21 13 1.18 11 1.06 12 1.62 19 1.39 18 1.35 83
Nord 1.38 109 1.15 121 1.00 112 17.55 114 37.33 172 15.30 744
Total 1.30 229 14.51 194 0.96 275 11.31 322 26.45 360 12.85 1700
Interaction F .169 Sig. ofF .995
1992/93
Centr 8.73 130 0.99 65 1.02 162 29.42 219 28.10 187 16.21 873
BeNe 0.95 11 0.99 9 0.97 12 300.70 18 169.30 23 148.60 83
Nord 1.26 115 19.25 130 22.13 134 16.73 130 13.35 179 14.14 744
Total 3.17 256 13.94 204 13.22 308 46.44 367 31.56 389 23.95 1700
Interaction F 1.537 Sig. ofF .153
1993/94
Centr 1.87 121 1.15 70 25.93 162 14.45 207 29.63 176 22.67 873
BeNe 1.19 15 0.88 9 0.98 7 2.82 16 1.99 20 1.66 83
Nord 43.86 119 35.06 123 63.62 132 60.08 127 1.31 190 36.87 744
Total 27.61 255 23.13 202 44.72 301 34.80 350 13.13 386 29.24 1700
Interaction F .725 Sig. ofF .669
1994/95
Centr 1.18 129 1.05 71 22.82 155 25.74 220 1.43 163 15.67 873
BeNe 1.10 14 0.65 12 1.26 9 1.89 18 2.04 17 1.52 83
Nord 15.87 119 39.51 131 1.66 126 15.00 128 23.47 182 19.63 744
Total 11.37 262 24.29 214 12.00 290 19.90 366 13.13 362 17.01 1700
Interaction F .292 Sig. ofF .969
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Table A 6. 6 Change in market extension. Industry sectors and regions.
Industry sector
Interval TEXT ELEC FOOD WOOD MECH Total
Region Mean N Mean N Mean N Mean N Mean N Mean N
1991/92
Centr 4.83 107 9.60 62 0.67 151 0.82 189 2.37 170 2.09 873
BeNe 10.69 13 8.11 11 9.58 12 5.67 19 7.14 18 7.73 83
Nord 11.76 109 12.35 121 5.77 112 9.26 114 15.42 172 10.37 744
Total 8.80 229 11.19 194 3.36 275 4.10 322 8.39 360 5.93 1700
Interaction F 2.465 Sig. ofF .013
1992/93
Centr 6.52 130 8.10 65 1.51 162 1.44 219 3.43 187 2.98 873
BeNe 12.22 11 0.40 9 8.90 12 6.71 18 10.51 23 8.21 83
Nord 13.10 115 12.47 130 5.30 134 9.83 130 16.47 179 11.27 744
Total 10.24 256 10.69 204 3.70 308 4.61 367 9.88 389 7.04 1700
Interaction F 4.600 Sig. ofF .000
1993/94
Centr 7.70 121 5.21 70 1.04 162 1.36 207 2.87 176 2.75 873
BeNe 23.75 15 22.00 9 22.88 7 15.33 16 8.00 20 16.90 83
Nord 13.37 119 14.60 123 6.02 132 9.01 127 14.89 190 11.24 744
Total 11.29 255 11.55 202 4.27 301 4.73 350 9.00 386 7.12 1700
Interaction F 3.171 Sig. ofF .002
1994/95
Centr 4.49 129 6.64 71 1.42 155 1.31 220 2.94 163 2.49 873
BeNe 30.38 14 41.00 12 28.57 9 24.00 18 9.53 17 21.50 83
Nord 13.98 119 14.22 131 8.70 126 11.73 128 16.90 182 12.95 744
Total 10.63 262 12.53 214 6.32 290 5.97 366 10.19 362 8.07 1700
Interaction F 6.896 Sig. ofF .000
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Table A6. 7 Change in export quotas. Industry sector andfamily enterprise.
Interval Industry sector
Family TEXT ELEC FOOD WOOD MECH Total
ownership Mean N Mean N Mean N Mean N Mean N Mean N
1991/92
Yes 1.35 180 1.14 122 0.96 194 1.41 275 15.03 252 4.61 1066
No 1.21 41 35.67 70 0.96 74 53.59 38 48.46 98 35.30 327
Total 1.30 229 14.51 194 0.96 275 11.31 322 26.45 360 12.85 1700
Interaction F .554 Sig. ofF .696
1992/93
Yes 4.03 203 21.41 132 16.16 222 46.60 311 38.38 278 27.52 1193
No 0.85 41 1.05 66 0.91 74 50.09 47 21.34 102 16.49 338
Total 3.17 256 13.94 204 13.22 308 46.44 367 31.56 389 23.95 1700
Interaction F .472 Sig. ofF .765
1993/94
Yes 36.69 197 35.06 130 41.37 218 43.24 295 18.14 273 32.65 1171
No 0.98 52 1.12 68 59.68 75 1.37 43 1.31 107 20.38 357
Total 27.61 255 23.13 202 44.72 301 34.80 350 13.13 386 29.24 1700
Interaction F .363 Sig. ofF .835
1994/95
Yes 14.36 195 38.71 132 1.31 203 23.66 306 10.06 251 18.25 1149
No 1.04 40 1.14 69 46.99 72 1.25 45 22.01 89 15.35 319
Total 11.37 262 24.29 214 12.00 290 19.90 366 13.13 362 17.01 1700
Interaction F .381 Sig. ofF .822
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TableA6.8 Change in market extension. Industry sector and family enterprise.
Interval Industry sector
Family TEXT ELEC FOOD WOOD MECH Total
enterprise Mean N Mean N Mean N Mean N Mean N Mean N
1991/92
Yes 8.00 180 9.11 122 1.86 194 3.69 275 6.26 252 5.06 1066
No 10.36 41 15.02 70 7.10 74 6.07 38 14.51 98 10.87 327
Total 8.80 229 11.19 194 3.36 275 4.10 322 8.39 360 5.93 1700
Interaction F .453 Sig. ofF .771
1992/93
Yes 10.58 203 9.04 132 2.78 222 4.37 311 7.76 278 6.26 1193
No 10.80 41 14.01 66 6.17 74 4.70 47 15.73 102 10.80 338
Total 10.24 256 10.69 204 3.70 308 4.61 367 9.88 389 7.04 1700
Interaction F .877 Sig. ofF .477
1993/94
Yes 11.25 197 9.54 130 3.49 218 4.59 295 6.78 273 6.29 1171
No 12.23 52 15.93 68 5.97 75 5.28 43 15.52 107 11.42 357
Total 11.29 255 11.55 202 4.27 301 4.73 350 9.00 386 7.12 1700
Interaction F 2.053 Sig. ofF .086
1994/95
Yes 10.69 195 9.63 132 6.06 203 6.08 306 7.60 251 7.36 1149
No 11.08 40 17.23 69 6.67 72 5.04 45 16.50 89 11.82 319
Total 10.63 262 12.53 214 6.32 290 5.97 366 10.19 362 8.07 1700
Interaction F 4.145 Sig. ofF .003
It is not the purpose ofthis thesis to investigate these interactions fully. The purpose
is merely to justifY selection and combination of variables to be included in the final
path analysis.
Based on a total evaluation of the above tables the interaction between the metric and
the categorical exogenous variables (industry sector, family ownership, and region) wil
be analysed independently. The combined effect of interaction ofthese three categorical
variables plus the metric variables cannot be investigated since the number of cases for
several combinations will be too small for the statistical analyses.
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A6.2 LISREL PATH ANALYSIS
The LISREL path analysis can be used to perform a multivariate regression whereby
the (strength of) relationship between a set of exogenous variables, x-values, and a set of
effects, y-variable(s) can be established (Jöreskog and Sörbom, 1993: 144).
The path analysis, as in all other LISREL modules, is based on the analysis of
correlation or covariance coefficients. The focal point of the analysis is the influence of
exogenous factors on export orientation. Since we are focusing on the dynamic aspects,
the actual measures of export orientation wil be:
Change in export quotas defined as:
(Change in export quotas)¡,j = (Export quotas)/(Export quotas)¡
and change in market extension defined as:
(Change in market extension)¡,j = (Market extension)/(Market extension)¡
Initial correlation table
Correlation between all exogenous variables and factors on the one hand and these
two measures of export orientation on the other are given in Table A6.9. This initial
correlation table is used to identify variables/factors with a low correlation to both
measures of export orientation. As can be clearly seen from the table, the general
picture of low correlation coeffcients is the same as found when performing the factor
analyses described in Chapter 7 and Appendix 5.
Variables/factors with correlation coeffcients larger than 0.1 are indicated by bold
print. The variables included in the path analysis are also in bold print.
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Table A6.9 Export orientation and potential external factors. Correlation coeffcients.
1991/92 1992/93 1993/94 1994/95
mexten expgr mexten expgr mexten expgr mexten expgr
dmrk12 cexpr12 dmrk23 cexpr23 dmrk34 cexpr34 dmrk45 cexpr45
dmrkij 1.0000 1.0000 1.0000 1.0000
N 1110 1076 1044 976
p
cexprij 0.0715 1.0000 -0.0014 1.0000 0.0216 1.0000 -0.0142 1.0000
N 392 434 449 498 566 644 569 635
p .158 .977 .608 .735
exin¡ 0.4764 -0.0199 0.4611 -0.0535 0.301 -0.1217 0.4149 -0.0428
N 499 199 440 203 315 224 278 208
p .000 .780 .000 .448 .000 .069 .000 .539
esOl¡ -0.0677 -0.0947 -0.0758 0.0224 -0.0458 0.0152 -0.1095 -0.0658
N 584 290 650 345 612 424 636 461
p .102 .107 .053 .679 .258 .754 .006 .159
es02¡ 0.1066 0.0235 0.0657 -0.0342 -0.0777 0.0474 -0.0225 -0.021
N 584 290 650 345 612 424 636 461
p .010 .691 .094 .527 .055 .330 .570 .652
es03¡ -0.096 0.0045 -0.0879 -0.0242 -0.1053 0.0626 -0.1624 -0.0679
N 584 290 650 345 612 424 636 461
p .020 .939 .025 .654 .009 .198 .000 .146
es04¡ -0.2676 -0.0461 -0.2295 0.0585 -0.124 0.0117 -0.2002 -0.0507
N 584 290 650 345 612 424 636 461
p .000 .434 .000 .279 .002 .809 .000 .277
es05¡ -0.0286 -0.0403 -0.0243 -0.048 -0.0548 -0.0694 -0.0352 -0.1294
N 584 290 650 345 612 424 636 461
p .490 .494 .537 .374 .176 .154 .375 .005
es06¡ -0.0471 0.008 -0.0809 0.0551 -0.0685 0.0385 -0.1593 -0.0696
N 584 290 650 345 612 424 636 461
p .256 .892 .039 .307 .090 .429 .000 .136
es07¡ -0.1295 -0.0094 -0.0534 0.0789 -0.06 0.0215 -0.0521 -0.0599
N 584 290 650 345 612 424 636 461
p .002 .874 .174 .143 .138 .659 .190 .199
es08¡ -0.0046 -0.0218 0.0067 0.0914 0.0626 0.0022 0.0327 -0.0388
N 584 290 650 345 612 424 636 461
p .912 .711 .864 .090 .122 .964 .410 .406
es09¡ -0.2023 -0.0373 -0.1763 0.0958 -0.181 0.0468 -0.2148 -0.0968
N 584 290 650 345 612 424 636 461
p .000 .527 .000 .076 .000 .336 .000 .038
Cant.
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Table A 6. 9 Export orientation and potential external factors. Correlation coeffcients.
1991/92 1992/93 1993/94 1994/95
dmrk12 cexpr12 dmrk23 cexpr23 dmrk34 cexpr34 dmrk45 cexpr45
spC¡ -0.2006 -0.0402 -0.1685 0.1384 -0.1485 0.0388 -0.1621 0.0509
N 433 194 501 240 513 337 484 332
p .000 .578 .000 .032 .001 .477 .000 .355
v407¡ -0.4309 -0.0684 -0.4482 0.0525 -0.3985 -0.0301 -0.4033 0.0098
N 774 346 774 380 789 530 734 519
p .000 .204 .000 .308 .000 .489 .000 .824
v901¡ 0.1101 -0.0358 0.07 0.0467 0.0836 -0.0357 0.0755 -0.0448
N 937 403 969 474 819 546 842 584
p .001 .473 .029 .311 .017 .405 .028 .279
v912¡ -0.3355 -0.0379 -0.2646 0.0271 -0.1688 0.0702 -0.2097 -0.0263
N 965 422 1000 488 894 597 889 610
p .000 .438 .000 .550 .000 .087 .000 .517
v913¡ 0.0512 -0.0117 0.0971 -0.0164 0.0418 0.0385 0.11 -0.0951
N 974 423 1005 491 956 628 898 617
p .110 .810 .002 .717 .197 .335 .001 .018
v914¡ -0.1022 -0.0288 -0.0964 0.0053 -0.085 0.0102 -0.0494 -0.0309
N 978 429 1000 488 953 625 894 614
p .001 .551 .002 .907 .009 .800 .140 .445
v915¡ 0.0486 0.0143 0.0729 0.0061 0.2368 0.0328 0.0773 -0.0192
N 967 422 992 487 844 556 895 616
p .131 .769 .022 .893 .000 .440 .021 .634
v916¡
-0.0104 0.025 -0.0168 0.0924 -0.0145 -0.0328 0.0291 0.0231
N 965 417 1006 490 974 631 887 608
p .748 .610 .594 .041 .651 .411 .387 .570
ent9pl -0.093 -0.063 -0.1615 0.032 -0.0771 -0.0811 0.0056 0.0061
N 549 283 600 341 461 341 545 400
p .029 .291 .000 .556 .098 .135 .896 .904
ent9,-a2 0.3374 0.0649 0.3125 0.0091 0.3305 -0.0479 0.3573 -0.0309
N 549 283 600 341 461 341 545 400
p .000 .276 .000 .867 .000 .378 .000 .538
ent9¡bl -0.2395 0.0067 -0.1739 0.0569 -0.2028 0.0137 -0.1781 0.0744
N 549 283 600 341 461 341 545 400
p .000 .911 .000 .295 .000 .802 .000 .138
ent9¡b2 -0.0252 -0.0889 -0.0516 0.0491 0.0597 -0.1056 -0.0718 0.0422
N 549 283 600 341 461 341 545 400
p .555 .136 .207 .366 .201 .051 .094 .400
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The delimiting value of O. 1 for including variables in further analyses is very low.
There is very little reason to assume that any of the variables thus excluded will have
any significant influence on the export orientation mèasures.
Correlation coeffcients between included variables and export orientation measures
are all significant. However, with this high number of observations, statistical
significance is not a good indicator.
Intermediate correlation tables
The complete tables of correlation coeffcients, which wil be used in the path
analysis, are given in Table A6. 1 O. This table is the result of eliminating variables and
factors in Table A6.9 with correlation coefficients lower than 0.1. The coefficients
found in Table A6.10 are identical to similar the coefficients in Table A6.9.
The number of cases included in the model (N) is used for the calculation of
goodness of fit. Due to the large number of variables, listwise deletion of cases would
reduce the number of cases available for the path analysis to only 45, thus severely
reducing the information available to the analysis, and thereby also reducing the
external validity. The consequence is reduced reliability of the analysis. Therefore
pairwise deletion of cases has been selected for the correlation analysis, resulting in a
different number of observed cases for each pair of variables. The number of cases used
in the path analysis (N) is arbitrarily chosen as the average of the highest and lowest
number of observations for all pairs of variables within each correlation matrix.
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Table A6.10 Input to intermediate model. Correlation coeffcients.
mexten expgr exin supl cpac prod empl spec locs educ fmgr capab stab
1991/92
N=775
dmrk12
cexpr12
exinl
es031
es041
es091
empl
spc1
v4071
v9011
v9121
ent91a2
ent91bl
1992/93
N=848
dmrk23
cexpr23
exin2
es032
es042
es092
emp2
spc2
v4072
v9012
v9122
ent92a2
ent92bl
ap06
1.000
.072 1.000
.476 -.020 1.000
-.096 .005 -.1811.000
-.268 -.046 -.279 -.005 1.000
-.202 -.037 -.245 .150 .298 1.000
.287 .010 .229 .039 -.163 -.104 1.000
-.201 -.040 -.254 .036 .020 .015 -.175 1.000
-.431 -.068 -.451 .074 .235 .169 -.130 .1341.000
.110 -.036 .088 .007 -.078 -.043 -.008 -.065 -.071 1.000
-.336 -.038 -.332 .051 .242 .112 -.178 .124 .313 -.105 1.000
.337 .065 .375 -.089 -.201 -.135 .177 -.156 -.289 .236 -.280 1.000
-.240 .007 -.223 -.150 .113 .093 -.150 .035 .164 -.094 .424 -.254 1.000
1.000
-.001 1.000
.461 -.054 1.000
-.088 -.024 -.152 1.000
-.230 .059 -.338 -.001 1.000
-.176 .096 -.314 .225 .299 1.000
.176 -.064 .247 .028 -.136 -.008 1.000
-.169 .138 -.174 -.100 .065 .050 -.1001.000
-.448 .053 -.481 .079 .251 .120 -.206 .087 1.000
.070 .047 .108 .031 -.071 -.006 .020 -.094 -.068 1.000
-.265 .027 -.352 .013 .220 .049 -.153 .101 .290 -.107 1,000
.313 .009 .353 -.070 -.118 -.087 .137 -.149 -.309 .226 -.2551.000
-.174 .057 -.211 -.074 .139 .023 -.142 .139 .166 -.085 .298 -.2141.000
Cont!.
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Table A6.10 Input to intermediate modeL. Correlation coeffcients..
mexten expgr exin supl cpac prod empl spec locs educ fmgr capab stab
1993/94
N=790
dmrk34
cexpr34
exin3
es033
es043
es093
emp3
spc3
v4073
v9013
v9123
ent93a2
ent93bl
1994/95
N=819
dmrk45
cexpr45
exin4
es034
es044
es094
emp4
spc4
v4074
v9014
v9124
ent94a2
ent94bl
1.000
.022 1.000
.301 -.122 1.000
-.105 .063 -.087 1.000
-.124 .012 -.171 -.014 1.000
-.181 .047 -.096 .179 .335 1.000
.178 .033 .200 .057 -.095 -.094 1.000
-.149 .039 -.191 -.003 .013 .047 -.181 1.000
-.399 -.030 -.393 .067 .198 .115 -.189 .221 1.000
.084 -.036 .097 .000 .021 .017 -.022 -.026 -.100 1.000
-.169 .070 -.252 .039 .099 .039 -.102 .071 .242 -.092 1.000
.331 -.048 .275 -.029 -.107 -.034 .103 -.129 -.280 .205 -.182 1.000
-.203 .014 -.173 .005 .178 .065 -.130 .112 .227 -.062 .276 -.2221.000
1.000
-.014 1.000
.415 -.043 1.000
-.162 -.068 -.129 1.000
-.200 -.051 -.198 .002 1.000
-.215 -.097 -.237 .196 .316 1.000
.327 -.037 .373 -.030 -.168 -.109 1.000
-.162 .051 -.203 .029 .079 .054 -.209 1.000
-.403 .010 -.528 .070 .257 .169 -.279 .223 1.000
.076 -.045 .149 -.023 -.044 -.022 .113 -.070 -.052 1.000
-.210 -.026 -.347 .002 .144 .017 -.249 .187 .293 -.126 10000
.357 -.031 .502 -.064 -.114 -.093 .283 -.204 -.347 .226 -.298 1.000
-.178 .074 -.290 -.084 .073 .093 -.230 .084 .204 -.122 .351 -.301 1.000
Correlation factors with value 0.3 or higher are indicated in bold print. The low
number of such incidences indicates that it wil be difficult to find a good path modeL.
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A6.2.2 Final path analysis
The purpose of the final path analysis is to identifY and investigate the stability of a
regression model for export orientation. The selection of exogenous variables, which is
indicated in Table 8.1, includes all variables which may potentially have significant
effect on the endogenous variables. In addition the variables: capacity, specialisation,
and education are included to verifY that they have no significant effect on export
orientation.
Table A6.11 Input to final path model. Correlation coeffcients..
dmrkij cexprij exin¡ es04¡ emp¡ spc¡ v407¡ v901¡ ent9¡a2
mexten expgr exin cpac empl spec locs educ cpabab
1991/92
N=754
dmrkl2 1.000
cexprl2 .072 1.000
exinl .476 -.020 1.000
es041 -.268 -.046 -.279 1.000
empl .287 .010 .229 -.163 1.000
spcl -.201 -.040 -.254 .020 -.175 1.000
v4071
-.431 -.068 -.451 .235 -.130 .134 1.000
v9011 .110 -.036 .088 -.078 -.008 -.065 -.071 1.000
ent9la2 .337 .065 .375 -.201 .177 -.156 -.289 .236 1.000
1992/93
N=832
dmrk23 1.000
cexpr23 -.001 1.000
exin2 .461 -.054 1.000
es042 -.230 .059 -.338 1.000
emp2 .176 -.064 .247 -.136 1.000
spc2 -.169 .138 -.174 .065 -.100 1.000
v4072
-.448 .053 -.481 .251 -.206 .087 1.000
v9012 .070 .047 .108 -.071 .020 -.094 -.068 1.000
ent92a2 .313 .009 .353 -.118 .137 -.149 -.309 .226 1.000
Cant.
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Table A6.11 Input to final path model. Correlation coeffcients.
dmrk¡¡ cexpr¡¡ exin¡ es04¡ emp¡ spc¡ v407¡ v901, ent9¡a2
mexten expgr exin cpac empl spec locs educ cpabab
1993/94
N=736
dmrk34 1.000
cexpr34 .022 1.000
exin3 .301 -.122 1.000
es043 -.124 .012 -.171 1.000
emp3 .178 .033 .200 -.095 1.000
spc3 -.149 .039 -.191 .013 -.181 1.000
v4073 -.399 -.030 -.393 .198 -.189 .221 1.000
v9013 .084 -.036 .097 .021 -.022 -.026 -.100 1.000
ent93a2 .331 -.048 .275 -.107 .103 -.129 -.280 .205 1.000
1994/95
N=777
dmrk45 1.000
cexpr45 -.014 1.000
exin4 .415 -.043 1.000
es044 -.200 -.051 -.198 1.000
emp4 .327 -.037 .373 -.168 1.000
spc4 -.162 .051 -.203 .079 -.209 1.000
v4074 -.403 .010 -.528 .257 -.279 .223 1.000
v9014 .076 -.045 .149 -.044 .113 -.070 -.052 1.000
ent94a2 .357 -.031 .502 -.114 .283 -.204 -.347 .226 1.000
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A6.2.3 Family ownership of enterprises
Correlation matrices for this and following sections are available from author on
request.
Table A6.12 Market extension andfamily ownership.
1991/92 1992/93 1993/94 1994/95
Family Non- Family Non- Family Non- Family Non-
family family family family
exin y .33 .32 .32 .45 .13 .34 .27 .15
t 7.93 4.69 7.90 6.53 2.96 4.75 6.01 1.4
cpac y -.16 -.07 -.11 -.08 -.06 -.21
t -3.99 -1.10 -2.82 -2.04 -1.56 -2.97
empl y .11 .21 .05 .12 .16 .19
t 2.90 3.15 1.37 3.05 4.11 2.59
spec y -.12 -.08 -.07 -.09 -.05 .09
t -1.75 -2.25 -1.67 -1.27 -1.38 1.34
educ y .12 -.04 .10 -.05
t 1.75 -1.05 1.37 -1.38
capab y .11 .15 .17 .14 .30 .12 .14 .29
t 2.83 22.12 4.29 2.07 7.51 1.63 3.11 2060
expgr ß -.08 .28 .05 .37
t -1.69 3.38 1.33 5.11
Expl. var .25 .30 .24 .25 .18 .18 .22 .30
N cases 559 176 622 188 553 176 584 159
Modelfit +++ +++ +++ +++ +++ +++ +++ +++
There is no consistency over time in the path models of change in market
extension nor in change in export quota, see A6. 13, and family ownership. No stable
pattern of interaction can be identified for the factor family ownership.
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Table A6.13 Export quota andfamily ownership.
1991/92 1992/93 1993/94 1994/95
Family Non- Family Non- Family Non- Family Non-
family family family family
exin y .08 -.20 .05 -.10 -.30 .04 -.32
t 1.65 -2.45 .68 -2.21 -4.27 .84 -4.10
cpac y -.10 .06 .12 .18 -.07
t -2.32 1.38 1.52 2.73 -1.70
empl y -.09 .24
t -2.06 3.61
spec y -.23 .15 .20 .06 -.13 .08
t -5.35 1.95 5.01 1.42 -1.95 2.00
educ y -.10 -.09 .06 -.15 -.08
t -2.35 -1.22 1.45 -2.14 -1.94
capab y -.14 .20
t -1.94 2.60
mcxten ß .08 -.28 -.05 -.37
t 1.69 -3.38 -1.33 -5.11
Expl. var .08 .09 .04 .01 .02 .28 .02 .11
N cases 559 176 622 188 553 176 584 159
Modelfit +++ +++ +++ +++ +++ +++ +++ +++
A6.2.4 Location of enterprises
As explained in section 7.6, the location variable has been recoded from national
level to regional level with three values: Central (Austria and Switzerland), BeNe
(Belgium and the Netherlands), and Nord (Finland, Norway, and Sweden).
Nevertheless, the number of observed cases is very low for the BeNe category. The
results ofthe analyses are therefore not reliable for all intervals and can only be
indicative for this category.
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Table A6.14 Effect of location of enterprises.
1991/92 1992/93 1993/94 1994/95
Centr BeNe Nord Centr BeNe Nord Centr BeNe Nord Centr BeNe Nord
Market extension
exin y .44 .62 .31 .35 .42 .32 .07 1.01 .28 .20 1.05 .19
t 8.67 5.10 6.70 6.90 2.58 5.97 1.38 6.68 5.18 4.11 3.44 3.79
cpac y -.37 -.15 -.09 -.07 .52 -.12 -.11 -.24
t -3.09 -3.32 -1.94 -1.30 4.23 -2.45 -2.41 -4.98
empl y .12 .12 .16 .31 .27 .30 .15
t 2.50 2.62 3.27 5.71 2.63 6.14 3.06
spec y .36 -.06 .60 -.09 -.17
t 3.01 -1.21 5.37 -1.79 -3.37
educ y .33 .07 -.09 .08 .73 .07
t 2.60 1.54 -1.83 1.60 2.49 1.34
capab y .09 -.23 .19 .08 .20 .22 -.08 .14 -.45 .16
t 1.91 -1.69 3.89 1.71 3.79 4.01 -.72 2.78 -1.46 3.02
Expl. var .29 .56 .27 .26 .18 .22 .22 .77 .17 .21 .60 .30
Export quota
exin y -.43 -.13 -.31 -2.48
t -7.68 -2.24 -5.64 -2.82
cpac y -.08 -.44 .30 .05 .07 .26 -.09
t -1.60 -2.90 1.82 .93 1.40 1.28 -1.68
empl y -.09 -.09 .08 .58 -.05
t -1.86 -1.46 1.55 1.83 -.96
spec y -.31 .20 .06 -.18 .18 .24 -.16 .10
t -6.82 1.35 1.14 -3.79 1.07 4.37 -1.01 2.07
educ y -.08 .08 .26 .07 -.55 -2.29 -.05
t -1.57 1.68 1.32 1.37 -3.63 -3.21 -.93
capab y .36 -.31 .21 -.39 .06 -.18 1.27
t 7.32 -2.70 4.26 -1.97 1.05 -1.20 2.18
Expl. var .28 .32 .02 .08 .21 .09 .03 .35 .08 .01 1.41 .01
expgrxß .17 -.42 .10 .19 .18 .10 .87
mexten t 3.19 -2.81 1.99 3.27 2.89 1.82 1.89
N cases 367 43 390 415 41 337 337 38 366 414 30 332
Modelfit +++ +++ +++ +++ -- +++ +++ - +++ +++ --- +++
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A6.2.5 Industry sectors and export orientation
Table A6.15 Effect ofindustry sectors; 1991/92.
TEXT ELEC FOOD WOOD MECH
Market extension
exin y .43 .16 .16 .31 .15
5.33 1.53 1.76 3.79 2.12
cpac y -.11 -.08
-1.56 -1.13
empl y .26 .09
t 3.25 1.30
spec y -.12
t -1.76
educ y .15 .12 .12 .12
t 1.90 1.25 1.44 1.70
capab ß .18 .18 .22 .18
t 1.73 1.98 3.23 2.39
Expl. var .32 .10 .10 .35 .11
Export quota
exin y .19 -.61 -.61 .22 -.61
t 1.64 -6.87 -7.87 2.18 -9.54
cpac y .15
t 1.82
empl y .20 .20 -.13 .20
2.34 2.68 -1.63 3.25
spec y -.19 -.14
t -1.73 -1.94
educ y .13 -.24
t 1.29 -3.21
capab y -.26 .45 .45 .28 .45
t -2.57 5.23 5.99 3.46 7.26
Expl. var .11 .36 .36 .17 .36
expgr x ß -.16 -.13
mexten -1.58 -1.50
N cases 118 106 137 171 198
Modelfit +++ +++ +++ +++ +++
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Table A6.16 Effect ofindustry sectors; 1992/93.
TEXT ELEC FOOD WOOD MECH
Market extension
exin y .52 .57 .24 .34
t 6.26 8.54 3.67 5.48
cpac y -.26 -.08 -.14
t -2.80 -1.23 -2.25
empl y -.13 .10 .10
t -1.63 1.04 1-58
spec y .09 -.29
t 1.35 -4.73
educ y .11 -.09
t 1.46 -1.50
capab y .21 .29 .30
t 2.30 4.41 4.74
Expl. var .26 .13 .39 .32 .28
Export quota
exin y .14 .27 -.39 -.11
1.38 2.95 -3.96 -1.38
cpac y .09
t 1.24
empl y .35 -.09
t 4.17 -1.19
spec y .45 -.09 .07
t 5.04 -1.18 1.00
educ y -.11 .28
t -1.25 4.23
capab y .17 -.10
t 2.02 -1.48
Expl. var .22 .22 .39 .01 .11
expgrx ß -.14 .27
mexten t -1.56 2.78
N cases 135 113 160 189 220
Modelfit +++ +++ +++ +++ +++
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Table A6.17 Effect of industry sectors; 1993/94.
TEXT ELEC FOOD WOOD MECH
Market extension
exin y .41 .24 .14
t 5.11 3.47 1.95
cpac y -.09
t -1.12
empl y .17 .12 .15 .11
t 1.82 1.58 2.26 1.47
spec y -.16
t -1.70
educ y .16 .11
t 1.54 1.47
capab y .22 .25 .41 .26
t 2.43 5.92 3.69
Expl. var .13 .09 .25 .29 .13
Export quota
exin y -.45 -.32 .18 -.33
t -4.72 -3.08 2.21 -4.62
cpac y .08 -.13 .10
t .99 -1.27 1.51
empl y .24 .09
t 2.99 1.14
spec y -.25 .15
t -3.18 1.81
educ y -.31 .10 .27 -.12
t -3.53 .93 3.45 -1.55
capab y .53 -.14 .16
t 5.32 -1.76 1.79
Expl. var .27 .12 .24 .08 .18
expgrx ß -.13 -.10 .31
mexten t 1.37 -1.08 4.51
N cases 114 96 136 164 193
Modelfit +++ +++ +++ +++ +++
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Table A6.18 Effect of industry sectors; 1994/95.
TEXT ELEC FOOD WOOD MECH
Market extension
exin y .12 .35 .24 .23
t 1.12 4.11 3.21 3.15
cpac y -.10 -.14
t -1.26 -2.16
empl y .26 .33 .23 .13
t 2.56 4.40 3.39 1.95
spec y -.14 .11 .09 -.19
-1.49 1.34 1.27 -3.00
educ y -.12 .08
-1.40 1.34
capab y .26 .35 .19 .24
3.17 4.79 2.53 3.35
Expl. var .16 .21 .27 .26 .39
Export quota
exin y -.34 -.46 -.40
t -3.74 -4.80 -4.56
cpac y -.19 .19 -.07 -.15
t -2.03 2.39 -.87 -1.97
empl y .08 .25
.96 2.67
spec y .13 .19
t 1.41 2.53
educ y -.23
t -2.48
capab y .19 .28
t 2.07 3.48
Expl. var .09 .09 .27 .03 .11
expgr x ß .10
mexten t 1.20
N cases 117 142 144 189 186
Modelfit +++ +++ +++ +++ +++
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A6.3 TOTAL PERFORMANCE
A6.3.1 Export regularity
Export quota
Change rates of export quota are very closely related to the definitions and
procedures for classification of change patterns, see Appendix 4. Assessing influence
of changes in export quota on export regularity, see Figure 4.4, would therefore be
tautologicaL. In Tables A6. 1 9 and A6.20 the relationship between the absolute level of
export quota each year and the export regularity pattern assessed over the 5-year period
is explored.
Table A6.19 Export regularity and average value of export quota.
1991 1992 1993 1994 1995
8=0.2 N Mean N Mean N Mean N Mean N Mean
Incr growth 116 .249 116 .296 116 .367 116 .382 116 .445
Stable 79 .716 79 .633 79 .637 79 .667 79 .643
Incr decline 36 .364 36 .328 36 .316 36 .261 36 .208
Irregular 144 .234 144 .212 144 .226 144 .252 144 .219
Intermittent 40 .044 40 .088 40 .089 40 .091 40 .159
Exporters total 415 .260 415 .252 415 .273 415 .281 415 .286
Non-exporter 319 0 319 0 319 0 319 0 319 0
Missing cat. 966 966 966 966 966
Table total 1700 .186 1700 .209 1700 .197 1700 .205 1700 .213
There are identical groups of enterprises each year. Uniformly increasing average
values for the incremental growth category and uniformly decreasing average values for
the incremental decline category validate the definition of these categories. The yearly
fluctuations of averages for the stable category are less than 13%. The similar
maximum yearly fluctuation for the irregular category is 15% and 100% for the
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intermittent category. For all of the last three categories, aggregate effects of random
independent fluctuations at enterprise level must be further analysed before claiming or
disclaiming support for the categorisation.
Table A6.20 Export regularity and level export quota. Analysis of variance.
Variable EXPRi Export rate i (year)
By Variable EMOD 2nd ORDER CHANGE PATTERN
s=O.2 Exporters only SPSS
Sum of Mean F F
D.F. Squares Squares Ratio Prob.
1991
Between Groups 4 13.0440 3.2610 75.2274 .000
Within Groups 323 14.0016 0.0433
Total 327 27.0456
1992
Between Groups 4 9.6390 2.4098 40.9648 .000
Within Groups 348 20.4711 0.0588
Total 352 30.1101
1993
Between Groups 4 10.3828 2.5957 45.9480 .000
Within Groups 369 20.8456 0.0565
Total 373 31.2284
1994
Between Groups 4 11.1554 2.7888 46.3527 .000
Within Groups 368 22.1410 0.0602
Total 372 33.2963
1995
Between Groups 4 11.1531 2.7883 23.2542 .000
Within Groups 369 44.2448 0.1199
Total 373 55.3979
The differences between export quotas in the categories of exporters are statistically
significant for each year. Stable exporters have consistently the highest export quotas
and intermittent exporters consistently the lowest export quotas, followed by irregular
exporters. Consistency is found in conjunction with high levels of exporting.
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A6.3.2 Market extension
The relationship between export regularity and average change rates in the index of
market extension is explored in Tables A6.24 and A6.25.
Table A6.21 Export regularity and average values of market extension.
1991-92 1992-93 1993-94 1994-95
s=O.2 N Mean N Mean N Mean N Mean
Incr growth 116 15.730 116 19.270 116 17.700 116 16.300
Stable 79 24.080 79 21.540 79 25.410 79 27.890
Incr decline 36 12.190 36 8.940 36 12.760 36 14.940
Irregular 144 11.350 144 12.260 144 12.460 144 15.120
Intermittent 40 2.946 40 3.259 40 1.799 40 3.062
Exporters total 415 14.260 415 14.830 415 15.388 415 16.703
Non-exporter 319 0 319 0 319 0 319 0
Missing cat. 966 966 966 966
Table total 1700 5.925 1700 7.04 1700 7.122 1700 8.069
Once again the differences in change rates between the categories of exporters are
found to be statistically significant for all intervals.
Highest change rates are consistently found for the stable category, followed by the
incremental growth category. Lowest change rates are consistently found in the
intermittent category.
ap06 - 326 -
Table A 6.22 Export regularity and average values of market extension. Analysis of
variance.
Variable DMRKI_1.1 Market extension i-1 ~ ¡(year)
By Variable EM OD 2nd order change pattern
s=O.2 Exporters only SPSS
Sum of Mean F F
D.F. Squares Squares Ratio Prob.
1991-92
Between Groups 4 9040.6842 2260.1710 11.4326 .000
Within Groups 281 55552.1316 197.6944
Total 285 64592.8158
1992-93
Between Groups 4 9659.3982 2414.8496 9.9794 .000
Within Groups 309 74773.0851 241.9841
Total 313 84432.4833
1993-94
Between Groups 4 11612.9274 2903.2318 9.5917 .000
Within Groups 285 86264.5337 302.6826
Total 289 97877.4611
1994-95
Between Groups 4 12389.8642 3097.4661 8.9789 .000
Within Groups 299 103147.0740 344.9735
Total 303 115536.9382
A6.3.3 Total sales
The dependent variable, change in total sales, as well as the independent variables,
change in export sales quota and change in market extension, are all ratio scale
variables. This allows using ordinary regression analysis for exploring dependencies.
The main features of the SPSS print-outs are reproduced below.
REGRESSION: SALRi_l,i a + ßi*CEXPRi_1i + ß2*DMRKi_1i, ,
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**** MULTIPLE REGRESSION ****
Pairwise Deletion of Missing Data
1991-92
Table A6.23a Statistics of regression analysis for 1991-92.
Mean StdDev Cases Label
SALR12 1.130 1.830 597 CH SALE91/92
CEXPR12 12.846 106.718 434 CH EXP QUOTA 91/2
DMRK12 5.925 11.210 1110 . MARK EXPANS 91/92
Multiple R .43253 Analysis of Variance 
R Square .18708 DF Sum of Squares Mean Square
Adjusted R Square .18290 Regression 2 244.86096 122.43048
Standard Error 1.65383 Residual 389 1063.97532 2.73516
Cases N= 392 F = 44.76181 SignifF = .0000
Table A6.23b Variables for the regression equation 1991-92.
Variable B SE-B Beta T Sig-T
CEXPR12 .007321 7.8574E-04 .427049 9.318 .0000
DMRK12 -.017241 .007480 -.105638 -2.305 .0217
(Constant) 1.137767 .088581 12.844 .0000
1992-93
Table A6.24a Statistics of regression analysis for 1992-93.
Mean StdDev Cases Label
SALR23 1.166 2.552 704 CH SALE92/93
CEXPR23 23.950 147.128 498 CH EXP QUOTA 92/93
DMRK23 7.040 12.484 1076 MARK EXPANS 92/93
Multiple R .27850 Analysis of Variance 
R Square .07756 DF Sum of Squares Mean Square
Adjusted R Square .07343 Regression 2 226.30694 113.15347
Standard Error 2.45650 Residual 446 2691.34732 6.03441
Cases N= 449 F = 18.75137 SignifF = .0000
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Table A6.24b Variables for the regression equation 1992-93.
Variable B SE-B Beta T Sig-T
CEXPR23 .004817 7.8883E-04 .277701 6.106 .0000
DMRK23 -.004244 .009297 -.020761 -.457 .6482
(Constant) 1.080618 .126522 8.541 .0000
1993-94
Table A6.25a Statistics of regression analysis for 1993-94.
Mean StdDev Cases Label
SALR34 1.104 1.382 942 CH SALE93/94
CEXPR34 29.239 164.770 644 CH EXP QUOTA 93/94
DMRK34 7.122 13.599 1044 MARK EXPANS 93/94
Multiple R .23256 Analysis of Variance 
R Square .05409 DF Sum of Squares Mean Square
Aclusted R Square .05073 Regression 2 58.37029 29.18515
Standard Error 1.34656 Residual 563 1020.84610 1.81323
Cases N= 566 F = 16.09570 SignifF = .0000
Table A6.25b Variablesfor the regression equation 1993-94.
Variable B SE-B Beta T Sig-T
CEXPR34 .001951 3.4389E-04 .232610 5.674 .0000
DMRK34 -3.17383E-04 .004167 -.003123 -.076 .9393
(Constant) 1.049565 .060067 17.473 .0000
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1994-95
Table A6.26a Statistics ofregression analysis for 1994-95.
Mean StdDev Cases Label
SALR45 1.088 .520 908 CH SALE94/95
CEXPR45 17.012 124.446 635 CH EXP QUOTA 94/95
DMRK45 8.069 14.927 976 MARK EXPANS 94/95
Multiple R .23617 Analysis of Variance 
R Square .05578 DF Sum of Squares Mean Square
Adjusted R Square .05244 Regression 2 8.55359 4.27680
Standard Error .50580 Residual 566 144.80356 .25584
CasesN= 569 F = 16.71691 SignifF = .0000
Table A6.26b Variables for the regression equation 1994-95.
Variable B SE-B Beta T Sig-T
CEXPR45 9.39273E-04 1.7056E-04 .224955 5.507 .0000
DMRK45 .002617 .001422 .075181 1.841 .0662
(Constant) 1.050904 .022767 46.159 .0000
A6.3.4 Total sales and export regularity
Changes in total sales for the various categories of export regularity are depicted in
Table A6.27. Table A6.28 is normalised by setting the average change rates for each
year to 1.00, thus facilitating identification of categories with diverging growth rates.
The effect of this analysis is to eliminate common economic trends and cycles.
When we take all intervals into account, Table A6.27 clearly demonstrates that the
enterprises with intermittent export commitment is the only category with consistently
different growth rates from the other categories. This category display better
performance, measured by growth in total sales, than the other categories.
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Table A6.27 Average growth in total sales and categories of export regularity.
s=O.2 1991-92 1992-93 1993-94 1994-95
N Mean N Mean N Mean N Mean
Non-exporter 319 1.033 319 1.024 319 1.068 319 1.090
In er growth 116 1.263 116 1.004 116 1.031 116 1.121
Stable 79 1.014 79 1.015 79 1.071 79 1.023
Iner decline 36 0.953 36 1.020 36 0.958 36 1.059
Irregular 144 1.022 144 0.986 144 1.075 144 1.092
Intermittent 40 2.281 40 1.365 40 2.305 40 1.331
Total 734 1.130 734 1.166 734 1.104 734 1.088
Category missing 966 966 966 966
Table Total 1700 1700 1700 1700
Table A6.28 Normalised growth rates of total sales and categories of export
regularity.
s=O.2 1991-92 1992-93 1993-94 1994-95
N Mean N Mean N Mean N Mean
Non-exporter 319 .914 319 .878 319 .967 319 1.002
In er growth 116 1.117 116 .861 116 .934 116 1.030
Stable 79 .898 79 .870 79 .970 79 .940
Iner decline 36 .843 36 .875 36 .868 36 .973
Irregular 144 .905 144 .846 144 .974 144 1.004
Intermittent 40 2.019 40 1.171 40 2.088 40 1.223
Total 734 1.000 734 1.000 734 1.000 734 1.000
Category missing 966 966 966 966
Table Total 1700 1700 1700 1700
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